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THE HOPE OF FRANCE 


PAPER which M. Henri Sainte-Claire Deville has 
recently laid before the Paris Academy of Sciences 

is in our opinion of such high importance that we make 
no apology for placing it in original before our readers. 
It runs as follows :— 


“La science a joué un grand et terrible rdle dans les 
défaites que nous venons de subir. Les découvertes 
d’Ampére, les travaux de nos mécaniciens militaires ont 
été cruellement utilisés contre nous. Enfin, lorganisa- 
tion libérale des universités allemandes a été mise au 
service de passions haineuses dirigées contre notre pays. 
Aussi dit-on de tous cétés et avec raison que c’est par la 
science que nous avons été vaincus. La cause en est dans 
la régime qui nous écrase depuis quatre-vingts ans, régime 
qui subordonne les hommes de la science aux hommes de 
la politique et de administration, régime qui fait traiter 
les affaires de la science, leur propagation, leur enseigne- 
ment, et leur application par des corps ou des bureaux owt 
manque la compétence et par suite l'amour du progrés. 

“ Aujourd’hui, messieurs, il est temps d’agiter publique- 
ment les grandes questions. La réserve modeste 
pratiquée trop souvent par un trop grand nombre des 
membres de cette Académie serait une faute grave en ce 
moment, une faute sans excuse. 

“Dans des temps calmes beaucoup d’entre nous avaient 
pu se ménager dans leurs cabinets ou leurs laboratoires 
cette vie studieuse rendue si douce et si facile par 
Véloignement des hommes et de leurs débats intéressés. 
Il est de notre devoir aujourd’hui d’intervenir tous active- 
ment et directement dans les affaires du pays, et de con- 
tribuer de toutes nos forces & une régénération par le 
savoir dont la France exprime partout la nécessité. 

“Dans les temps difficiles, le pays a trouvé chez les 
membres de cette Académie, et dans l’Académie tout 
entiére, le dévouement absolu sur lequel il avait le droit de 
compter. Nos séances, si bien remplies pendant la durée 
du siége, en seront un témoignage mémorable. Ces 
services mémes, l’autorité morale que nous devons 4 notre 
origine qui est l’élection de chaque membre par ses pairs, 
tout, messieurs, nous oblige de contribuer a cette régéné- 
ration du pays par l’initiative de chacun, par l’action dela 
compagnie tout entiére. 

“J'ai donc Vhonneur de proposer 4 lAcadémie 
d’admettre 4 ordre du jour de ses séances les grandes 
questions du développement et de l’enseignement de la 
science en France et toutes les questions d’intérét général 
qui concernent la: science et les savants. 

“ Par exemple, la France posséde de grands et glorieux 
corps scientifiques dont quelques membres ont constam- 
ment siégé dans cette Académie. Quel service nous 
rendrions, si nous pouvions faire dépouiller ces grands 
corps de l’enveloppe politique, administrative ou fiscale 
qui les étouffe, qui met en péril le recrutement de la science 
parmi eux et dans les jodie célébres qui leur servent de 
pépiniéres, 

“Je le répéte; je demande 4 mes confréres d’élargir le 
cercle de ses communications et d’y faire entrer toutes les 
questions c’intérét scientifique, de quelque ordre et de 
quelle que nature qu’elles soient, de quelque part qu’elles 
viennent. 

“ Des commissions choisies dans nos sections et quel- 
quefois dans les autres classes de I’Institut, devraient 
préparer, résumer et rédiger au besoin comme des voeux 
ou des décisions académiques les délibérations de la 

compagnie. 

“* Sous cette forme nouvelle, qui exclut toute intervention 
dans les affaires du gouvernement (car les affaires d’in- 
struction publique ne sauraient plus étre politiques), nous 


ferons arriver les conseils de ’expérience et du savoir, et, 
jespére, toutes les vérités utiles 4 la connaissance directe 
du pays tout entier.” 


It is not our purpose to inquire how true may be M. Deville’s 
idea that the success of the German arms has been due 
to the more vigorous pursuit of science in Germany ; 
but we may remark that it is certain that it is the 
distinct and emphatic belief of the most eminent scientific 
men of France: it is our clear duty, however, to inquire 
whether we are in a better condition in this matter than 
France was a year ago. 

First. Are our men of science subordinated to place- 
seekers or politicians who, according to M. Deville, 
lack competence, and therefore the love of progress ? 
It is a question even whether we have even reached 
this stage! In England there is absolutely no 
scientific organisation whatever, no minister whose 
duty it is to care one jot for science, no one man 
in office to whom either scientific instruction or the 
advancement of science is of the least interest—unless, 
perhaps, we except Mr. Lowe, and we all know in what 
point of view he from time to time turns from his more 
important avocations to deal with such questions. 

So that on this point there is no comparison between 
the two countries. The French have an organisation, the 
working of which, according to their own showing, has 
been entrusted to incompetent politicians. We have no 
organisation whatever—which, perhaps, is a blessing, if we 
should be compelled to imitate the French plan—but we 
very often have to pay very dear for blessings, and this 
certainly is one which the sooner we get rid of the better. 

Let us now pass from the disease to the remedy. M. 
Deville proposes that the French Academy should at once 
take up all large questions connected with the advance- 
ment and teaching of science (and we are glad to see that 
M. Deville does not put the cart before the horse, as is 
too much the fashion here) in order to liberate it from the 
political, administrative, and fiscal fetters which now para- 
lyse it and to enable the country to make the most of 
every scientific idea or effort. 

As we understand this proposal, M. Deviile wishes that 
the Academy of Sciences should interest itself not only 
in abstract Science, and in the teaching of abstract 
Science, but in all the scientific inquiries or departments 
of all branches of the administration. To what extent 
interference is proposed in this latter case we have as yet 
no means of knowing, but it is easy to see that the further 
this goes the better it will be for the nation. Two mat- 
ters which have recently occurred in England, to which 
we may refer parenthetically, will, we venture to think, 
strengthen our assertion. We shall not be contradicted 
when we state that if the Scientific Committee recently 
appointed by the Admiralty—a Committee which contains 
among its members Profs. Sir Wm. Thomson and Ran- 
kine—had been in existence when the Caféain was built, 
instead of being appointed after that costly ship had 
simply turned bottom upwards because it was top heavy, 
we should now be the richer of a noble ship and five 
hundred men. And yet—and yet—we believe this Com- 
mittee is only a temporary one. Take another case: A 
Commission was recently appointed to inquire into the 
Education of the Army. Was there a man of Science 
upon it? Certainly not. And what was one of the first 
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things that came out of that Commission’s report? This, 
namely, that most of the teachers of Science in the 
Army Schools received notice to quit. England, on the 
high authority of Lord Northbrook, did not want a Scien- 
tific Army. 

All this by the way. We have referred to these in- 
stances, in order to show that the various departments 
of the Administration want scientific control here as is 


in France—that M. Deville’s suggestion is of value here 
as there. 

Now, assuming that the suggestion is a vital one, or 
even that it is an important one, and that it is good 
for England as for France, and we shall gladly open our 
columns to a discussion on these points ; the question 
arises—is it possibleto adopt it here? 

We are met at once by the different conditions of the 
French Academy of Sciences, and our own Royal Society. 
The Academy is a large paid body ; our Royal Society 
is a small unpaid body, and the work, which M. Deville 
considers so necessary for the regeneration of France, 
and which many consider necessary for the salvation of 
this country, is no temporary or small affair. The labour 
would be great, enormously great at first, and, moreover. 
would be a never endingone. To impose such a labour as 
this ona private body, which was constituted for entirely 
different purposes, would simply be to destroy that private 
body altogether, and it would be both unwise and unjust 
for such a body to undertake it, unless each member had 
ample means and no occupation. so that all his time and 
energy might be devoted to the task. 

We think, then, that for these and for other reasons, 
not far to seek, it is impossible for our Royal Society to 
play permanently the 7é/e here which M. Deville has sug- 
gested to the Paris Academy. 

But here, at length, is a grain of comfort. We have 
in England, at the present moment, a body at work, which 
if the general ideas of the power entrusted to it be correct, 
may perform those very services for England which M. 
Deville so loudly calls for—a call which all men of science 
@outre manche re-echo—in the case of France. We 
refer to the Royal Commission on Scientific Instruction 
and the Advancement of Science, on which body, we 
take it, has devolved just such a general overhauling 
of all matters scientific within these realms as M. Deville 
has proposed—a herculean task, but a noble one 
if done well, and a task which will not be well done 
unless it is indicated how England can be put in a position 
second to no other nation so far as Science is concerned, 
a position that she certainly does not occupy at present. 

But supposing all this done, we must have something 
more. We must have some permanent machinery, and 
having this we must have the scientific men mindful, above 
all other things, of the interests of science, and then our 
politicians will hear no uncertain sound as to the merits or 
demerits of State aid to the higher education. A nation, 
as a distinguished foreign savan has recently said, must 
endow science until that nation stands first (1) in ab- 
stract Science, (2) in the applications of Science 
generally, and (3) in the amount of knowledge possessed 
by State servants of all classes. When she has achieved 
this point the question of continuing State aid may pro- 

perly be discussed—not till then. To this let us add that 
apart from the question of State-aided Science that nation 
will stand highest which, in addition to the above condi- 


tions, calls into her councils her men of Science, and 
becomes a Science-aided State. EDITOR 


PANGENESTS 


N a paper, read March 30, 1871, before the Royal 
Society, and just published in the Proceedings, Mr. 
Galton gives the results of his interesting experiments on 
the inter-transfusion of the blood of distinct varieties of 
rabbits. These experiments were undertaken to test 
whether there was any truth in my provisional hypothesis 
of Pangenesis. Mr. Galton, in recapitulating “the 
cardinal points,” says that the gemmules are supposed 
“to swarm in the blood.” He enlarges on this head, and 
remarks, “ Under Mr. Darwin’s theory, the gemmules 
in each individual must, therefore, be looked upon as 
entozoa of his blood,” &c. Now, in the chapter on Pan- 
genesis in my “ Variation of Animals and Plants under 
Domestication,” I have not said one word about the blood, 
or about any fluid proper to any circulating system. It 
is, indeed, obvious that the presence of gemmules 
in the blood can form no necessary part of my 
hypothesis ; for I refer in illustration of it to the lowest 
animals, such as the Protozoa, which do not possess blood 
or any vessels ; and I refer to plants in which the fluid, 
when present in the vessels, cannot be considered as true 
blood. The fundamental laws of growth, reproduction, 
inheritance, &c., are so closely similar throughout the 
whole organic kingdom, that the means by which the 
gemmules (assuming for the moment their existence) are 
diffused through the body, would probably be the same in 
all beings ; therefore the means can hardly be diffusion 
through the blood. Nevertheless, when I first heard of 
Mr. Galton’s experiments, I did not sufficiently reflect on 
the subject, and saw not the difficulty of believing in 
the presence of gemmules in the blood. I have said 
(Variation, &c., vol. ii., p. 379) that “the gemmules in each 
organism must be thoroughly diffused ; nor does this seem 
improbable, considering their minuteness, and the 
steady circulation of fluids throughout the body.” 
But when I used these latter words and other similar 
ones, I presume that I was thinking of the diffusion of 
the gemmules through the tissues, or from cell to cell, 
independently of the presence of vessels,—as in the re- 
markable experiments by Dr. Bence Jones, in which 
chemical elements absorbed by the stomach were detected 
in the course of some minutes in the crystalline lens of 
the eye; or again as in the repeated loss of colour and 
its recovery after a few days by the hair, in the singular 
case of a neuralgic lady recorded by Mr. Paget. Nor 
can it be objected that the gemmules could not pass 
through tissues or cell-walls, for the contents of each 
pollen-grain have to pass through the coats, both of the 
pollen-tube and embryonic sack... I may add, with respect 
to the passage of fluids through membrane, that they pass 
from cell to cell in the absorbing hairs of the roots of 
living plants at a rate, as I have myself observed under 
the microscope, which is truly surprising. 

When, therefore, Mr. Galton concludes from the fact 
that rabbits of one variety, with a large proportion of the 
blood of another variety in their veins, do not produce 
mongrelised offspring, that the hypothesis of Pangenesis 
is false, it seems to me that his conclusion is a little hasty. 
His words are, “ I have now made experiments of trans- 


tee 

= 

F 

| 

| 

ay 

| 

| 

| 

| 

| 

| 

fy 

| 
| 
| 

| 

| | 

| 

| 

| 

| 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

| 

| 

| 
| 

| 

| 
| 

| 

| 
| 
| 

| 
| 
| 


April 27, 1871] 


NATURE 503 


fusion and cross circulation ona large scale in rabbits, 
and have arrived at definite results, negativing, in my 
opinion, beyond all doubt the truth of the doctrine of 
Pangenesis.” If Mr. Galton could have proved that the 
reproductive elements were contained in the blood of the 
higher animals, and were merely separated or collected 
by the reproductive glands, he would have made a most 
important physiological discovery. As it is, I think every 
one will admit that his experiments are extremely curious, 
and that he deserves the highest credit for his ingenuity 
and perseverance. But it does not appear to me that 
Pangenesis has, as yet, received its death blow; though, 
from presenting so many vulnerable points, its life is 
always in jeopardy ; and this is my excuse for having said 
a few words in its defence. CHARLES DARWIN 


THE NEW HOSPITAL OF ST. THOMAS 
II. 


BB large wards of the Hospital contained in the 
several flats of the Blocks 2, 3, 4, 6, and 7* are 
rooms of noble dimensions. In the second, third, and 
fourth floors, each ward is more than 1ooft. long, 38ft. 
wide, and 15ft. high ; and as this space is designed for 
the accommodation of twenty-eight patients, each patient 
will have more than 2,000 cubic feet of air to his own 
share, irrespective of change by ventilation. But the 
arrangements for warming and ventilation are also very 
complete and admirable. The entire building is, in the 
first instance, warmed to a certain extent by pipes which 
receive supplies of hot water from large boilers fixed in 
the basements of each block of building. These heating 
pipes are expanded into broad radiating coils here and 
there where immediate increase of warmth is desired. 
There are two of these radiating coils to each ward. 
But in addition to these, there are also in each three ofen 
Jjire-places situated in the central line of the floor, and 
sending circular iron chimneys or flues up through the 
ceiling. These columnar iron chimneys are, how- 
ever, double. Each has an inner central pipe, and an 
outer investing sheath. The inner pipe carries up the 
smoke of the burning fuel ; the outer case collects all the 
effete and used-up air of the chamber, and discharges it 
with the smoke at the outer orifice above the roof, the 
central heated pipe being an efficient cause of a steady 
up-cast. The final outflow of both smoke and impure air 
is by the square turrets, which are seen from the outside as 
a part of the ornamental finish of the roof. The fresh 
air is brought from the outer wall beneath the floors, and 
is discharged into the wards through the heated casings of 
the fire stoves and radiating coils. This double plan of 
warming, partly by radiating hot pipes, and partly by open 
fire places, is the very perfection of efficiency and comfort. 
Private residences in England are almost always uncom- 
fortable in very cold weather, however liberal may be the 
consumption of fuel, because the larger and brisker the 
fires, the more intolerable are the indrafts of cold air. 
The cylindrical smoke pipes run straight up from base- 
ment to roof through the entire series of floors, so that 
when the flues require cleansing, a kind of plug is removed 
from the bottom of the pipe, and the entire accumulation 


* See plan in NatuRE No, 63, p. 202. 


of soot is brought down at once into one of the cellars of 
the basement, without causing any interference with the 
comfort or cleanliness of the several wards above. 

There are nurses’ chambers on either sideof the entrance 
of each large ward ; and at each side of the farther end 
corresponding turrets, or corner rooms, containing lava- 
tories and baths on one side, and closets on the other 
with convenient little shoots, which are to convey the dust 
of sweepings and the soiled linen of the patients down at 
once to the offices in the basements. Near the nurses’ 
chambers there is also a large square lift, worked by 
hydraulic power, to be used in conveying patients and 
supplies of all kinds, up and down between the projecting 
corners, or turrets (at 4 4 on the plan). At the further ex- 
tremity there is a most delicious open-air balcony looking 
over the cheerful river, with ready access to it from the 
windows of the wards. 

Block No. 9, being designed for the reception of infec- 
tious and contagious diseases, is differently planned. 
There are smaller wards on each side opening from a cen- 
tral stair-case and landing. Between the Blocks 2, 3, and 
4, and between 6, 7, and 8 (at a, a, on the plan) are 
low buildings rising in broken and ornamental form from 
the general line of the connecting corridor, which will be 
used for the residence of officers of the establishment. 
Connected with the upper part of these, there is a fine 
surgeons’ operating theatre at each side of the building, 
one for males and the other for females. These are 
entered from the light and airy glazed corridor of the 
second floor, and have retiring-rooms for patient and 
surgeon, and a direct way to a pleasant open-air flat roof 
looking out over the river. 

In communication with the great connecting corridor 
there is a perfect maze of offices and conveniences, ap- 
proached by an accident-receiving porch abutting on the 
Lambeth Road. There are receiving-rooms for out-pa- 
tients and for surgical cases and accidents, dispensaries, 
and a long range of small private rooms for the medical 
and surgical officers, clerks, and dressers. The Adminis- 
trative Block, No. 1, is entered from the Westminster 
Bridge Road by two flights of steps, one leading to the 
private residence of the Treasurer of the Hospital, and the 
other to a large Council hall looking out by a balcony 
upon the river, and to Committee rooms and other offices, 
which are to be connected with the other departments of 
the establishment by lines of electric telegraph. The 
general entrance of the Hospital is from the Lambeth 
Road, leading to a spacious hall in the central block, No. 
5, above which is the Chapel of the Hospital, a vaulted 
building of fine proportions and very chaste design. This 
block will be finished towards the river front, where it is 
set back or recessed from the line of the other blocks, by 
an ornamented face which looks out on an enclosed space 
or central court. From this court the prospect to the 
river is between the pillars of an open colonnade, bearing 
in the centre a group of sculptured figures, of which the 
chief will be the statue of Edward the Sixth, the royal 
founder of the Hospital. 

Block No. 9 has much more the appearance of a 
church, or chapel, than the central building. It is of low 
elevation, compared with the other blocks, and has orna- 
mental arched windows of large size; and at the corner 
there is a square tower, half steeple, half pagoda, which 
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is altogether suggestive of a campanile. It is only when 
the eye is carried along the general range of the buildings, 
and it is noted that this tower is simply the architect’s 
contrivance for raising the chimney turret in the case of this 
lower erection to the same height as the chimney turrets 
of similar aspect on the higher blocks, that the idea 
dawns upon the observer that this building may havea 
very different purpose to perform than affording accom- 
modation for religious worship and service. It is, indeed, a 
temple for the dead rather than for the living. It is pro- 
perly the Museum and Medical Schools of the Hospital ; 
and the lofty tower will be employed to waft the vapours 
of effete corporeal mortality well up into the purifying 
atmosphere. Its interior will be warmed by hot-water 
warmed air to feed the combustion of the open fires. 
This evil is entirely obviated by this plan of having half 
pipes and radiating coils, to cause a strong up-cast ; and 
will gather the air from brick channels of escape which per- 
meate all portions of the building. The most surprising 
thing about this terminal block of the Hospital! is the vast 
amount of accommodation that has been got out of it by 
dint of good package and clever arrangement. It looks 
like a tolerable-sized chapel, and might really be no more, 
yet it really contains a very capacious Museum, four large 
Lecture Theatres, a Chemical Laboratory, a Dissecting- 
room, mortuary chambers, and students’ halls. It is, in fact, 
one of the most commodious and best ordered Medical 
Schools in the Metropolis. 

There is a long tunnelled way under ground, running 
to the chambers for the dead in this building, from the 
several Hospital blocks, from one part of which a branch 
passage leads to the wash-house and laundry. One of 
the mortuary rooms is to be arranged as a sort of Morgue, 
or reception room for friends who come to pay a last visit 
to the dead ; and a pair of large gates opening upon the 
Lambeth Road will admit the hearse to this portion of the 
Hospital, when it comes to claim those portions of the 
remnants of vitality that have not found another mode of 
escape through the campanile tower. This “old mor- 
tality” end of the Hospital nestles curiously close under 
spiritual over-shadowing. It is only separated from the 
battlements of the Archbishop’s palace at Lambeth by the 
stables and coach-house of the Treasurer of the Hospital. 

The new Hospital of St. Thomas promises to be one 
of the most complete and efficient of the hospitals and 
medical schools of the metropolis. R. J. M. 


ZOOLOGICAL TEXT-BOOKS 


General Outline of the Organisation of the Animal | 


Kingdom and Manual of Comparative Anatomy. By 
Prof. Rymer Jones, F.R.S. (Van Voorst.) Fourth 
Edition. 1871. 

A Manual of Zoology for Students. By Dr. Henry Alleyne 
Nicholson. (W. Blackwood and Sons) 1870. 


HE mass of information which is continually and 
rapidly accumulating in every department of Natural 
Science, renders it increasingly desirable that every manual 
writer should zealously aim at combining terseness with 
accuracy, and, by a well-chosen selection of the most im- 
portant facts, exhibit the results of the more recent acquisi- 
tions of science. Inthe ponderous volume of 886 pages, 


which now replaces the long-known “ Comparative 
Anatomy” of Prof. Rymer Jones, the very opposite 
characters are painfully conspicuous, and we sincerely pity 
the student who has recourse to it for his instruction in 
zootomy. Not but what the book is both highly instructive 
and interesting, and exhibits conspicuously the learning, 
patience, and zeal of its accomplished author. For all 
this, however, the youth who gets up his zoology and 
comparative anatomy from it, will find himself out of joint 
with and wanting, as regards the zootomy of the present 
day, while he will have wasted time over comparatively 
useless and antiquated details. 

The Rotifera are, indeed, strangely located, being 
described in one chapter with all the Crustacea except 
the Cirripeds, which latter are placed apart in a separate 
chapter. A still more important defect, however, and one 
almost incredible, is the complete omission of all reference 
to the Rhizocephala. After this it is not surprising that 
no notice is taken of those recent discoveries as to larval 
Ascidians, which seem to indicate a genetic affinity be- 
tween them and the Vertebrata, and which are now made 
familiar to all by Mr. Darwin’s “ Descent of Man.” 
This is the more remarkable, as at p. 666 the author 
speaks of the Amphioxus as in some respects resembling 
Ascidians, and being thus connected with the Mollusca. 
Another singular and conspicuous blot is the location of 
the Brachiopoda between the Lamellibranchiata and the 
Gasteropoda. 

When we come to the great Vertebrate division of the 
animal kingdom, we are again painfully impressed by 
defects and shortcomings, which sometimes must lead to 
downright error on the part of the unlearned reader. 

The Batrachians are lumped together with the true 
Reptiles in one class, and the student could hardly gather 
from Prof. Rymer Jones’s pages that the true affinities of 
the former are with fishes, while the latter are closely 
related to birds. In the general index we read “ Com- 
parison between Birds and Reptiles, p. 760, sec. 2,032.” 
We turn to the page and section indicated, expecting to 
find a succinct statement of the results arrived at by 
Profs. Huxley and Cope. In reality we find but a meagre 
statement of the obvious physiological contrasts between 
the two classes. 

Owen’s hypotheses as to the essential nature of the ver- 
tebrate endoskeleton and its several parts, are given with- 
out criticism or discrimination, as if they were views uni- 
versally received and recognised. But there are positive 
errors which it is difficult to stigmatise too strongly. 
Thus, in spite of Prof. Huxley’s papers, it is gravely 
asserted of the terminal caudal vertebrze of homocercal 
fishes, that they “are commonly blended together, and 
shortened by absorption, whilst both neural and hemai 
arches remain with increased vertical extent, and indicate 
the number of the metamorphosed and obliterated cen- 
trums !” 

Of Prof. Owen’s hemal cranial arches, it is said 
that his labours “have satisfactorily revealed their real 
nature, and established deyond a doubt (the italics are ours) 
the alliances which exist between the elaborate structures 
in question and the arches which exist under singular 
conditions appended to the vertebral segments of the 
trunk.” 

At the other end of the skeleton all the valuable re- 
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searches of Mr. Parker, Prof. Huxley, and antecedent 
Continental authors are ignored, and the essential affinity 
between the embryonic mammalian skull and its perma- 
nent condition in Batrachians and cartilaginous fishes is 
passed over in silence, 

Similar incompleteness is to be found in treating of 
single organs in single classes. Thus, in speaking of the 
swimming bladder, its homology with the lung is only 
faintly alluded to in terms hardly of approval, and nothing 
is said of its interesting condition in Polypterus. 

As to Birds, the inquirer who consults this manual only 
will fail to acquire any really adequate knowledge of the 
class, from the absence of all description of its two very 
distinct existing types—the struthious and the carinate 
birds. As regards the omission of any notice of the 
Archzopteryx, it may be pleaded that it is a fossil form ; 
still a manual of zoology must be reckoned as singularly 
incomplete which fails to call attention to a form so im- 
portantly aberrant. 

In the highest class of Vertebrates we miss any adequate 
statement of the very great gap which exists between the 
Monotremes and the higher Mammals. 

Prof. Flower’s careful labours regarding the corpus 
callosum are utterly ignored. Thus we read, “In those 
Marsupial tribes that form the connecting links between 
the oviparous and placental Vertebrata, the brain still ex- 
hibits a conformation nearly allied to that of the bird, 
and the great commissures required in the more perfect 
encephalon are even yet deficient ; but in the simplest 
brain of a Placental Mammifer the characteristic differ- 
ences are at once apparent.” The student is left entirely 
in the dark as regards the large anterior commissure of 
the lower forms which comrensates, as it were, for the 
reduction of the corpus callosum, while presenting such a 
contrast to the brains of birds and reptiles. 

The facts here mentioned will enable the zootomically 
instructed reader to appreciate the defects which unhappily 
characterise this last production of Prof. Rymer Jones, 
As we have said, they do not prevent the volume being 
replete with both interest and instruction, and a large 
number of readers may study it with advantage, though it 
is not calculated for young students who wish to be az 
courant with the latest views and those received by the 
most esteemed biologists. The prevailing character of 
the book may be summed up by saying that we have in it 
almost a maximum of physiological anatomy with a 
minimum of morphology. 

Turning to the much smaller work of Dr. Nicholson, 
we feel refreshed by coming in contact with a body of 
more modern views and Icss-known facts put forth con- 
cisely and in a form really useful tothe student. There is 
a copious glossary, the utility of which will far more than 
compensate for some inaccuracies. There is also (what 
no book of the kind should lack) an alphabetical index, 
the want of which will be sadly felt by those who use Prof. 
Rymer Jones's volume. Nevertheless, Dr. Nicholson’s ma- 
nual, though serving as a stop-gap to supply an urgent need, 
is not, by any means, all that could be desired. Some of the 
very glaring omissions we have noticed in the large work 
are also defects in the smaller one. Thus we have again 
the absence of any reference to the Rhizocephala, but that 
larval Ascidian structure is noticed “ which has been 
paralleled with the chorda dorsalis of Vertebrates.” 


The Brachiopoda are relegated to the vicinity of the 
Polyzoa, and removed from the Mollusca proper. The 
Batrachia are associated with the fishes, the Reptila with 
the Birds. Man is put back into the order Bimana, which 
appears to us a mistake when he is considered from the zoo- 
logical point of view only. Investigations and discussions 
of recent date have abundantly demonstrated that in bodily 
structure he differs far less from the higher “ so-called ” 
Quadrumana than do these latter from the lowest membeis 
of that oider. In connection with recent investigations it 
must be remarked that Dr. Nicholson does not sufficiently 
acknowledge how largely his work reposes on the labours 
and teachings of Prof. Huxley. That Professor's system 
and arrangements are almost entirely adopted, even to 
the location of the class Echinodermata in the sub- 
kingdom Annuloida. 

It is much to be regretted that the last-named eminent 
naturalist has not ere this given to the world the results 
of his labours in his own clear and terse language, and 
published a model handbook for the use of students. In 
the absence of such a desideratum we feel sure that Dr. 
Nicholson’s work will, for a time, be deservedly popular 
and widely used. More than this we cannot, however, 
anticipate for it without careful and co,ious additions and 
emendations. 


OUR BOOK SHELF 


A History of the Birds of Europe, including all the Spe- 
ctes inhabiting the Western Palearctic Region. By R. 
B. Sharpe, F.L.S., &c., and H. E. Dresser, F.Z.S., &c. 
Part I. (London: published by the Authors.) 

THIS work will supply a great want, since it will give in a 

convenient form and at a moderate price, a really good 

coloured figure with a full and accurate description an.l 
history of every European bird. The talent of Mr. Sharpe 
for publications of this nature has been sufficiently shown 
by his beaut:ful work on the kingfishers, which we have 
already noticed, while his colleague, Mr. Dresser, is an 
enthusiastic student of European birds. In M: Keule- 
mans they have secured an artist who bids fair to rival 
Wolf in the delineation of bird character ; and if the work 
maintains the standard of its first part (and we have every 
reason to believe it will do so), its subscribers will have 
cause to be satisfied. We find in the part now issued 
eight species of birds beautifully figured, and about forty- 
six pages of letterpress, crowded with information from 
every available source on the habits and distribution of 
the species. The series of charming pictures of the most 
graceful of all living things which this work will give, must 
render it a general favourite ; and it will assuredly help to 
extend the growing taste for natural history, by rendering 
it comparatively easy for the traveller or resident on the 
Continent to determine the species and refer to an outline 
of what is known about any bird he may meet with during 
his rambles in the country or in the markets. To the 
home naturalist, also, it will prove far more interesting 
than a work on British birds alone; for he will here fird 
how far over the globe his feathered friends are accustomed 
to range, and will make the acquaintance of many mem- 
bers of their several families who, although they live per- 
manently abroad, yet retain a strong likeness to their 
English relations. We heartily wish Messrs. Sharpe and 
Dresser success in their bold and laborious undertaking. 
A. R. W. 

A Treatise on the Action of Vis Inertia in the Ocean. 
By W. Leighton Jerdan, F.R.G.S. (London: Longmans.) 

THIS book is a lamentable instance of misconception 


and error. It is founded on a denial of the first law 
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of motion that a body, if moving, will continue to move in 
a straight line with uniform velocity, provided no forces 
act on it. There is through the whole book the most 
hopeless confusion as to what is meant by no forces act- 
ing. The author’s theory of the cause of the moon’s mo- 
tion will illustrate the character of the book. It is briefly 
this :—If the moon were pulled only by the earth’s gravi- 
tation, it must fall to the earth, It must therefore be 
pulled in the opposite direction with an exactly equal force. 
This is called by the author the force of astral gravitation. 
Since these two exactly balance one another, the question 
arises, What can cause the moon to revolve round the 
earth? “A cause,” says the author, “ for the onward mo- 
tion of the moon according to the action of well-known 
laws, is, however, indicated by various well-known tidal 
phenomena. For the moon tends to raise a mass of water 
or tide on the earth’s surface beneath it ; and as the earth’s 
surface rotates eastward, it tends to carry that mass of 
water or tide with it; and therefore as the moon tends to 
hold the tide beneath it, the rotation of the earth eastwards 
must just as certainly tend to carry the moon eastwards 
as to carry the tide eastwards.” Really it is quite irritat- 
ing that such nonsense should be printed in large type, 
on good paper, and in a well-bound book. 

It is one of the great merits of error that it is incon- 
sistent. That the author enjoys the full satisfaction of this 
merit is evident from the following :—“ If the moon and 
earth were at rest, then astral gravitation would tend to 
carry the moon directly from the earth, not at a tangent 
to any part of its orbit ; and when in motion, astral gravi- 
tation tends to carry the moon off at a tangent from its 
orbit certainly, but 2 the opposite direction to that of its 
motion at the moment of its being released from the grasp 
of the centripetal force.” The italics are the author’s—not 
ours. It appears from this that the author denies the 
second law of motion, as well as the first, which he else- 
where denies. He here assumes that the effect of a force 
on a body at rest can be at right angles to its effect on 
that body when in motion. It is much to be desired that 
those who undertake to write books would first learn the 
first principles of that which they write about. 


Catalogo Poliglotto delle Piante. Compilato dalla 
Contessa di San Giorgio. 8vo., pp. i., 747. (Firenze, 
1870.) 

WE wish to call our readers’ attention to this interesting 

little volume. Its authoress will be better known in the 

country as Lady Harly of Oxford; and she has spent 
many years in the compilation of this volume, which, we 
think, may prove useful to travellers on the Continent, 
and indeed, might even be made the means of instruction 
in our public schools. As an example, we select the Bed/is 
perennis, which, a native of Europe, we find is, in English 

Daisy ; French, Paquerette, Marguerite vivace, Fleur de 

Paques; Italian, Pratolina, Margheritina de Prati ; 

Spanish, Maya, la Margarita; German, Masslieben, 

Ganse Bliimchen, Angerblume, Osterbliimchen. But we 

find not only the European names of a large number of 

plants given, but, even in some instances, the Sanskrit, 

Bengal, Hind and Tamul names are also appended. 


LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his Correspondents. No notice is taken of anonymous 
communications. ] 


Variability and Natural Selection 


I ASK your permission to address to your readers some obser- 
vations in support of the argument which Mr. St. George Mivart 
has adduced in his work on ‘‘ The Genesis of Species,” that 
Mr. Darwin has attributed too exclusive an effect in the origina- 


tion of new species to the influence of his law of Natural Selec- 
tion. 

1. There are two facts on which Mr. Darwin’s theory reposes 
—the one the variability of animal and vegetable forms; the 
other, the accumulation of a useful variation by force of the 
struggle for existence, or Natural Selection, Mr. Darwin 
assumes Variability to be accidental, not because he or any 
other philosopher supposes that there is such a thing as accident, 
but because its law is unknown. He then finds the law of 
Natural Selection, and by this and this alone, explains the 
Genesis of Species. 

Now, inasmuch as Natural Selection operates on Variab‘li:y 
as a pre-existing fact, it follows that the genesis of a new species 
must result from the operation of two laws—namely, the law 
of Variability and the law of Natural Selection. But Mr. Dar- 
win attributes it exclusively to the latter ; so that, according to 
his view, there is a law (that of variability) which has no part 
in producing a result which yet depends for its existence on the 
fact regulated by that law—namely, variation. This is enormously 
improbable. It is as if the resultant from two factors were 
attributed exclusively to one of these factors. 

The fact that Mr. Darwin assumes variation to be accidental 
is, of itself, sufficient to make us expect some residual pheno- 
menon not accounted for by the law of selection: but Mr 
Darwin’s argument does not allow the existence of such a 
residuum. 

2. Mr. Mivart, following the orth British Review, has 
shown the great advantage in the struggle for existence which 
the numerical superiority in individuals of the original form over 
the new variation may give to the original form. I want to call 
your attention to the fact, that the useful variety has to overcome 
not only this advantage to its antagonist resulting from numbers, 
but a quite distinct difficulty, namely, the tendency to reversion ; 
or, that in other words, the force which Mr. Darwin has at his 
disposal is not the tendency to accumulate a variation, but only 
the balance of this tendency over the tendency to reversion. 

It is no doubt difficult to estimate the extent to which one ten- 
dency is controlled by the other ; but to gain some notioa of it, 
let me assume the existence of three forms, with a male and 
female of each, viz., 


male female 
a a’ the original form 
b the first variety 
c c’ the second variety 


Let me further indicate the existence of an accumulated variation 
by the double letter 44, or cc. Let me then assume an equal 
chance of sexual intercourse between each of the six individuals 
and of progeny from such intercourse, aud we shall see what are 
the chances of the origin of an accumulated form. For the 
union of 


a@ and a’ produces @ 
, 
@ Ob 
” 
é a 
” a’ ” 
” ” 
a 


~ 


So that in the first generation the chance against any given ac- 
cumulated variation being produced are 8 to 1, and the chances 
against any accumulated variety at all being produced are 7 to I ; 
and these odds will go on increasing, because the next generation 
will retain the tendency to revert to the original simple parent 
form a, not to the original forms of the last preceding generation 
only. If I assume that each marriage in the first generation 
produced two males and two females, the result will be, that in 
the second generation the chance against any given accumulated 
variety being produced will be 320 to 4 or 160 to 2; and the 
chance against any accumulated variety at all being produced 
will be 316 to 8 or 79 to 2. 

These chances express the force of the tendency against which 
Natural Selection has to operate, assuming that the numbers of 
each variation at starting were equal to those of the original form ; 
but this is, on the assumption that variation is accidental, in 
finitely removed from the truth; and if the difference betwee. 
the numbers of the original form and the variation be introduced 
into the case, the odds are indefinitely increased against the ac- 
cumulation of a casual variety. None of these observations 
goes to show that Natural Selection does not exist (I have 
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no doubt that it does), but they show that it has a most uphill 
game to play, and one in which it is improbable for it to win 
without help from some other principle. 

It may be objected to what I have alleged that the result of the 
marriages between the individuals of the original form @ and the 
varieties 4 and ¢, will not be of the pure original form, but forms 
half way between that original form and the variety. This 
will often be the case, but then the improper form of a will have 
in future generations an increasing tendency to revert to the pure 
original. 

3. Mr. Mivart has adduced the co-existence of closely similar 
structures of diverse origin as evidence that there isa law of 
Variability over and above the principle of Natural Selection. 

The argument appears to me worthy of great consideration. If 
variability be a force operating in every direction equally, it is 
very improbable that the course of any two variations should run 
parellel ; if on the other hand the tendency to variation operates 
along particular lines, then itis likely that the lines which repre- 
sent the course of separate varieties should run parallel. How 
do the facts stand? The placental and marsupial quadrupeds 
form two distinct groups which branched off from one another in 
very remote times, and yet the two groups have developed into 
classes and sub-groups so correspondent that their courses may 
best be described as two parallel zigzag lines. Such a fact almost 
necessarily involves the conception of one and the same force 
controlling each group, so as to make it pass along its respective 
course, just as the likeness of two oak trees implies a like in- 
herent force in each acorn. 

But this is not the only instance which Mr. Mivart adduces ; 
he produces the fact that there are two parallel bridges which 
span the space between birds and reptiles; and I desire to add 
this further fact not noticed by Mr. Mivart, that there are in like 
manner two parallel bridges between fishes and reptiles. As is 
well known, there still exists a small class of animals, half fish and 
half reptile, often known as the Amphibia. They possess lungs 
like reptiles, but like fish they have gills and the consequent 
modification of the hyoidal arch, and their fore limbs have what 
may be called a degraded and fishlike form. The Archegosauri 
are extinct creatures of the carboniferous strata—like the existing 
Amphibia, half repti'es, half fish ; like them they carried both 
gills and lungs, and like them they had the fore limbs in a de- 
graded condition. So far there is nothing to the point ; but to 
the foregoing must be added that the existing Amphibians are a 
bridge between reptiles and the hard-boned fishes, which are the 
predominant modern class ; whereas the Archegosauri were a 
bridge between reptiles and the ganoid fishes, to which class 
they were related by the character of their teeth, the imperfect 
ossification of the internal skeleton, and the excess of ossification 
in the external skeleton (Owen’s Paleontology, p. 193, ef seg.). 
This observation will remain true, even if it should be shown, 
as some naturalists expect, that the Archegosauri were a tadpole 
form of a more perfect reptile; for it can hardly be doubted 
that the immature form expresses the history of the perfect 
one, and shows by its likeness to the ganoid fishes the original 
relation to that class. 

It has often appeared to me, that there are striking parallel- 
isms in the three great groups of the Quadrumana. For in- 
stance, the vocal organs of the Hylobates or Gibbons of the 
Indian Archipelago present a close relationship to those of the 
Mycetes or Howlers of the South American forests. The noc- 
turnal and insectivorous habits of some of the American genera 
recall the like habits of most of the Lemurs: and again, the 
Baboons are related to the Anthropoid Apes in a way which 
suggests to the mind that the similarity of their forms is greater 
than the nearness of their kinship. 

There is no doubt that similar parallelisms may be observed 
in very many groups; and I think that many of those pheno- 
mena of likeness which Mr. Darwin would attribute to atavism 
may as well be explained by the retention in each group of the 
force which was inherent in the original family from which both 
groups have proceeded. 

This sort of parallelism is well illustrated by a very common 
accident : a tire gets loose from a wheel ; but both it and the 
wheel pursue nearly parallel courses, except so far as they are 
operated upon by different external forces. 

EDWARD Fry 


Protective Resemblances 


HAVING read the various papers by Messrs. Bennett, 
Murray, Wallace, &c., in NATURE, and thinking that my 


observations made on plants and animals in various parts of 
Southern Africa may be of some interest to your readers, I am 
rather hastily putting together a few facts, which it had been my 
intention to have worked up into an illustrated paper, but which 
may perhaps prove of most interest at present, while the discus- 
sion is still warm. 

I must own that I prefer the use of the general term ‘‘ pro- 
tective resemblance” to the special term ‘‘mimicry,” as the 
latter seems to imply a certain amount of zvéelligent volition, 
which in the instances cited by Messrs. Wallace, Bates, and 
Trimen, I believe does not apply, whereas there are, I believe, 
cases where instinct does come into play, not acting physiologi- 
cally as Mr. Bennett would seem to assert, but in the construction 
of disguises, 

Mr. Bennett’s argument appears to me as fully adverse to his 
own theory as to Mr. Bates’s, and if Mr. Murray’s theory is 
correct then it ought equally to apply to animals so widely 
different as ants and spiders. 

Protective resemblances appear to me to be capable of being 
roughly classed as general and special, though both run into each 
other. Of general resemblances there are so many that I hardly 
think it worth while to enumerate instances, I shall therefore 
confine myself to some examples of special protective re- 
semblances which I have noted. 

1. As to plants I believe protective or useful resemblances are 
far commoner than some writers seem to think. 

- That excellent observer Dr. Burchell, in his ‘* Travels,” vol. i., 
p- 10, remarks :—‘‘ On picking up from the stony ground what 
was supposed a curiously shaped pebble, it proved to be a 
plant, and an additional new species to the tribe of Mesembryan- 
themum, but in colour and appearance bore the closest re- 
semblance to the stones between which it was growing. On 
the same ground was found a species of the Gryllus tribe amongst 
the stones, and so exactly like them in colour and even in shape 
that it could never have been discovered had it not been 
observed just at a moment when in motion, and as if more com- 
pletely to elude notice it seldom stirred, and even then but 
slowly. 

**The intention of nature in these instances seems to have 
been the same as when she gave to the chameleon the power of 
accommodating its colour in a certain degree to that of the 
object nearest it in order to compensate for the deficiency of its 
locomotive powers. By their form and colour, this insect may 
pass unobserved by those birds, which otherwise would soon 
extirpate a species so little able to elude its pursuers, and this 
juicy little Mese:nbryanthenum may generally escape the notice 
of cattle and wild animals.” 

I may here remark that a great number of Karoo plants have 
tuberous roots of similar form and colour, and it is especially 
curious to notice that, amongst the Asclepiadez, many species, 
such as Raphionueme, which are found in the grassy country, have 
their tubers hidden beneath the soil, whilst others, which occur 
in the stony Karoo, such as, Brachystelma filiforme, have them 
above the soil, and so perfectly do they resemble the stones 
amongst which they are found, that, when not in leaf, it is almost 
impossible to distinguish them. 

Of imitating plants I may mention Ajuga ophrydis, the only 
species of the genus in South Africa, which bears a striking 
resemblance to an orchid, as also does Jmpatiens capensis, 
another solitary species. I mention these especially because they 
are very striking, although I am not aware that they are in any 
way specially useful, noting, however, that the latter plant is 
much frequented by insects, often by similar species to those 
which frequent Angracum and Mystacidium, plants affecting 
similar localities. 

I know of many similar resemblances between plants belonging 
to most different orders, but cannot say how far they are merely 
fortuitous, and I am anxious to avoid Mr. Bennett’s reproach of 
being ‘‘ ultra-Darwinian.” 

With respect to the orthopterous insect mentioned by Burchell, 
that excellent observer, Mrs. Barber of Highlands near Grahams- 
town, communicated a most interesting paper to the Albany 
Natural History Society ona ‘‘ Stone Grasshopper,” which varies 
according to the nature of the soil of the district it inhabits ; 
and I have in my collection numerous species of Locustide 
collected in the Karoo, whose successful imitation to the soil is 
most remarkable. I may remark here, that many most singular 
species of insects lose half their interest when penned down in a 
collector’s cabinet. 

As mimicry amongst mammals and reptiles is noted as rare, I 
may mention instances of what appear to me to be cases. 
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The plains of S. Africa are characterised by numerous animals 
generally known to the Boers as ‘ Mierkatjes” (not little 
monkeys as Burchell renders it, but literally ‘‘ant cats”). Most of 
these are Viverrine Herpestes, Suricates, &c., and all have nearly 
similar habits. Early in the morning these pretty animals may 
be seen in numerous groups sitting up on their hind legs warm- 
ing themselves in the sun, and, when startled, scampering away 
to their holes, with their tails cocked high up in the air. They 
are likewise more or less coloured like the Karoo soil, although 
when individually examined their colours, of course, differ. 

All these feed on mice, small reptiles, and sshoppers and 
locusts. They likewise greedily devour birds’ eggs. Equally 
common with these in some parts, but especially noticed by me 
near Cradock, is the Xerus sefosus Gray, or ground squirrel. It 
is likewise known as a Mierkatje by the Boers. Unlike the 
other Mierkatjes it feeds on small bulbs and tubers called 
‘‘limtjes” by the Boers. Its colour, habits, and long tail, 
cocked up in the air, gives it a striking resemblance to its 
Viverrine neighbours; while in common with them it forms 
burrows in the ground, Of reptiles there is a species of 
Dasypeltis, a snake almost devoid of teeth, very common 
about Algoa Bay, but with whose specific name I am not 
acquainted. When irritated this species coils itself up and darts 
angrily at the intruder, puffing and hissing loudly. When I first 
met with it I was rather cautious in handling it ; but discovering 
its harmlessness I have kept several in confinement. 

A few years ago I was examining some Bushman caves in the 
Nuncazana Valley, Bedford District, when my Hottentot servant 
told me that there was a ‘‘ Groste Nacht-adder ” in the cave, and I 
found what I also took to bea large Night adder. It sprang at us, 
and nearly escaped. On examining it when dead I was much 
surprised to find it was a very fine specimen of my old friend the 
Dasypeltis, as 1 had not met with the species since I had left 
Port Elizabeth. Night adders are common in the Nuncazana, as 
also here. On comparing the two snakes I was much struck by 
their general resemblance, although, of course, the Dasyfe/tis 
has a very dissimilar head; but the curious way it has of blowing 
itself out, and distending its neck, and darting at intruders, 
heightened the resemblance. I cannot help thinking that these 
habits must be serviceable to so harmless a snak2. 

In general protective resemblance Reptiles and Batrachians 
offer countless examples, and it is especially noticeable amongst 
the Agamide, one species of which varies throughout the 
eastern part of the colony and Free State. 

With respect to butterflies I need not enlarge, Mr. Trimen 
having done his work most thoroughly. I may mention, generally, 
that PAilognoma varanes, when its wings are closed, strikingly 
resembles a dead leaf, and two of its varieties, ¢ and ? P?. 
Agathina, are found in forests, and their flight strongly resembles 
falling leaves, as does also that of P. Aoppea. In his work on the 
“ Rhopalocera”’ he mentions the resemblance between the larva 
of Diadema bolina and Danais chrysippus. Amongst birds which 
I have noticed capturing Lepidoptera I may mention that I have 
seen 7chitrea cristata darting at P. Agathina ; Cypselus caffer 1 
have seen take small moths from the , and dart at 7Zzrias 
Rahel on our open flats ; A/otacilla capensis I have seen take 
moths and P. fellica; Darurus musicus is a voracious bird 
amongst insects, and takes moths, though I cannot state I have 
seen it capture Khopalocera, yet I think it also attacks Pieridae. 

Mantide and some species of flies are, together with spiders, 
I believe, the greatest persecutors of Rhcpalocera. One large 
kind of fly pursues Satyride and Tulbaghia meneris. I have 
found a Phasma in the crop of Strix affinis. 

The most perfect cases of mimicry I know of are two spiders 
(specific nature unknown to me) which bear the closest re- 
semblance to ants. They belong to the Sa/ticide, and are, ap- 
rage related to Saltscus formicarius. The one is smooth, 

lack, and shining, and runs rapidly on the ground and bark 
of trees, and resembles the ant which builds its nest in Acacia 
horrida, and is used by the Kafirs for the purposes of torture. 
The other is larger and has its cephalothorax dull black, and 
its abdomen covered with short yellowish hairs. It is generally 
found running on the stems of herbaceous plants and small bushes, 
and closely resembles an ant found in similar situations. The 
fore legs in both species are larger than the second pair, and are 
frequently held up, when they closely resemble the antennz of 
ants. So exceedingly clcse is the resemblance that, at first sight, 
I have almost always taken them for the imitated ants. 

The most singular cases of protective resemblances in other 
orders are those of Pephricus paradoxus Sparr. ; particularly re- 


marked on in that traveller's work on South Africa ; of another 
Heteropter in my possession apparently allied to the genus 
Phlea, and which I discovered by the greatest fluke, so closely 
did it resemble a knot of the twig on which it was; of two 
species of Phasma, one believed by Mr. Trimen to be Palophus 
Haworthii, Gray, both of which were found in the Karoo on 
dead branches. Acacia horrida, known as the ‘‘ Doorn Boom,” 
or Mimosa throvghout the Eastern province, is a perfect museum 
of protective resemblances. 

I have the larva of a moth, which forms a case so exactly like 
the thorns of that tree that no one could detect it when not in 
motion; Mr. Trimen will, I hope, determine the species. A 
caterpillar belonging to a geometric moth, which piles the blos- 
soms on its back, and doubles itself up so as exactly to resemble 
the flower heads ; a larva of a species of Mera, which exactly 
resembles the young thorn leaves on which it feeds, and which 
forms a pupa in a case resembling an excrescence of the bark ; 
an Epeira which has two excrescences on its abdomen exactly 
resembling two old broken thorns. I could recount a number of 
other similar instances, but for the fear of trespassing too much 
on your space. 

Lastly, I would remark how long it often is before frugivorous 
birds discover fruit not indigenous to the country. 

In the drought of 1865 I was much struck by this. We had a 
solitary damson tree, which had not previously borne much fruit, 
but which that year had abundance. The mousebirds (Coleus) 
and the Red-wing (/xida movio) had devoured the almond 
and peach blossoms and the figs. With two double-barrelled 
guns we could not keep them from the latter. Meanwhile 
the damson tree was never touched, but ripened its fruit 
beautifully. On the morning of Christmas Day my friend in- 
tended taking them to his sister-in-law. Two hours later there 
was not a damson on the tree; the birds had just found them out, 
and had strewn the ground with their stones. 

Now it has struck me that slight variations in insects may be of 
much greater value than one might at first sight imagine, and such 
would Mr. Weir’s experiments lead one to expect, the birds se- 
lecting certain kinds of dull coloured larvze from amongst others. 

The beautiful instances afforded by the plants and insects I 
have enumerated can surely be only interpreted by Natural 
Selection. There can be no hybridism nor instinctive accumula- 
tion of resemblances in plants or between plants, grasshoppers 
and stones, and why should we go out of the way to call in a 
theory or theories, for which there are no facts as supporters, 
when we have at hand an explanation so much simpler, and 
which readily embraces every case ? 

I have myself no doubt that instinct may come into play, as 
in the case of the thorn imitator, &c. ; and I believe something 
of the kind is noticeable in savage man, in the disguises he uses, 
It is a well-known fact that our soldiers often fired at aloes in 
the Fish River bush, mistaking them for Kafirs, as their red paint 
is an excellent disguise in the Bush. The North American Indian 
and the Bushmen adopted numerous disguises in hunting their 
prey, or in tracking their enemy, and no one who has not seen 
the latter can appreciate his wonderful power of imitating all 
kinds of animals. 

In conclusion, I may remark that whilst many species of 
Rhopalocera are most abundant in S. Africa, it is very rarely 
that one finds their larvee or pups. I have been astonished at 
the small success I have had in cases where the imagines are 
most abundant. J. P. MANSEL WEALE 

Brooklyn, near King William’s Town, Kaffraria 


Sexual Selection 
Mr. DARwIN in his recent work on the ‘‘ Descent of Mar. 
has shown that throughout the animal kingdom the male generally 
displays the stronger passions and is always the most eager. The 
males, moreover, whenever secondary sexual characters occur, are, 
as arule, the possessors of weapons for defence or offence, 
brilliant colours, or other ornamental appendages, all of which 
Mr. Darwin supposes to have been acquired through sexual 
selection, either for the purpose of charming the female or for 
struggling with other males for the possession of the females. 
In a few exceptional cases among birds, the females are the 
wooers, and these are then more brilliantly coloured than the 
males. In Westwood’s work on insects* I met with the follow- 
ing passage :—‘* M. Donzel has published a curious memoir upon 


* Fon Introduction to the Modern Classification of Insects.” Vol. ii. 
P. 33 
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the flight of butterflies whilst coupling (Ann. Soc. Ent. de France, 
1837, p. 77.) showing that whilst the males of Portia Brassica, 
&c., Colias, and Polyommatus support the females, it is the latter 
which support their partners in the genera 7hais, Thecla, Ar- 
gynnis, Melitea, Hipparchia, and Pieris.” Now this is strictly 
analogous to these exceptional birds, because, among our British 
representatives of these genera whenever a considerable sexual 
difference of colour occurs, the female is always the more brilliantly 
coloured. Thus, the female Zhecla Quercus has the bright purple 
patch, and the female 7hecla Betule the brilliant orange blotch 
on the fore wing, while the females of Hipfarchia (Satyrus), 
Fanira, and /7. Semele are considerably brighter than their part- 
ners. The female #7. Megwrais rather brighter than the male, 
and the same is true of Colias Edusa and C. Hyale, since the 
females of these species have orange or yellow spots in the black 
marginal border, represented in the males by thin streaks only. 
The females of the whole genus ers also are ornamented with 
black spots on the fore wings, which are only partially present in 
the males. I must confess that I am not convin~ed of the action 
of sexual selection in producing the colours of insects, but it 
cannot be denied that these facts are strikingly corroborative of 
Mr. Darwin’s views. With few exceptions the rule holds good 
throughout the exotic species of these genera, 


R. MELDOLA 


The Irish Fern in Cornwall 


OWING to an accident I did not see NATURE for the 23rd of 
February till yesterday. In a note which appears in it, on the 
report of the Cheltenham College Natural History Society, a 
doubt is expressed as to the accuracy of the statement that the 
fern, Zrichomanes radicans, has been found in Cornwall. Know- 
ing that it had not yet been recorded from that county, I have, 
for some years past, intended to take an early opportunity to 
make the following facts public ; time has, however slipped away, 
and I have never yet done it. 

In August of the year 1867, at St. Knighton’s Kieve, a romantic 
ravine and waterfall on the northern coast of Cornwall, about 
two miles from Tintagel Castle, I obtained an undoubted speci- 
men of this fern. It grew on a rock overhanging the water, 
about a quarter of a mile below the fall. It was an exceedingly 
small patch, and I accordingly contented myself with a small 
root bearing two fronds, Wishing to grow this specimen instead 
of drying it, and having unfortunately placed it in a hot-house, 
the plant died. I have, however, preserved it, withered and 
dried up as it is, and when I return to London, where my her- 
barium is, I shall be glad to produce it for the satisfaction of any 
sceptics. In the following year (1868) I paid an exceedingly 
hurried visit to the same spot, but failed to find the fern; never 
having been in the neighbourhood since, I have been unable to 
confirm or to dispel my fear that the plant has been discovered 
by some ruthless collector. I may add that I have long since 
mentioned this fact to various friends interested in Botany. 


Morebattle, Kelso, April 6 EVERARD F, 1M THURN 


Fertilisaton of Hazel 


IN a recent number of NATURE Mr. Bennett makes some 
remarks on the above. What he says leads to the belief that 
the male flowers of any one plant discharge their pollen just at 
the very time the stigmas of the female flowers of the same plant 
are receptive. My observations made this spring, and extending 
over a number of specimens, quite agree with those of Mr. 
Marcus Hartog, and therefore break through Mr. Bennett’s law, 
and show that although the hazel is apparently moncecious, yet, 
practically, it is dicecious. On one plant which I pointed out to 
several gentlemen, the fertile flowers had their pretty red styles 
protruded beyond the scales and the receptive stigmas long before 
a grain of pollen was discharged from the adjoining catkins, 
whilst on another plant a hundred yards distant from the first all 
the barren flowers were withered up and ready to fall before the 


females could be seen. 
Lexington, Kentucky Joun DUNCAN 


Thunderstorm at Preston 


ON the 25th of last month a violent thunderstorm occurred at 
Preston, in Lancashire. The spire of St. Walburge’s Church, 
which is, perhaps, the highest point in the town, was struck by 
lightning, some curious phenomena resulting. The lightning 


conductor, a rope composed of forty-two copper wires in six 
strands, was ruptured at about sixty feet from the ground. The 
wires were untwisted and spread out, the ends fused, and some 
of them turned up like hooks, The discharge passed obliquely 
through the tower wall for a distance of about three yards to a 
gas-pipe inside. In its passage it wrenched a piece of stone 
weighing 66lb. from an immense block, casting it to a distance 
of a hundred feet, besides literally tearing off other large masses. 
Before reaching the gas-pipe it projected some bricks against the 
opposite interior wall, shattering them to pieces. The gaspipe 
was severed and the lower portion curled completely round. 
Thence it passed to the gas-meter and dislocated many pipes 
beyond. The effect upon one leaden pipe was singular, holes 
were fused into it, in some cases right through, the molten metal 
being scattered about. Another discharge passed down a con- 
ductor at the west end of the church. The conductor itself was 
not ruptured, but a gas-pipe close to it was broken and a piece 
about a yard long was projected to a distance of forty feet, the 
gas meanwhile having ignited. Within the church, too, where 
there happened to be a leakage, the gas also ignited. It was 
further observed next morning that round about the church 
hundreds upon hundreds of worms were dead or dying. 
Stonyhurst College STEPHEN WILLIAMS 


Meteorology in Asia 


In NATURE, vol. iii. p. 473, it is said, ‘‘from Asia Minor we 
get no scientific records of weather.” Perhaps you will pardon 
my informing your readers that the Turkish Government has 
eight telegraphic meteorological stations, besides its Central 
Observatory at Constantinople, under M. Aristide Coumbary. 
The stations are Sulina, Varna, Salonika, Fao, Bagdad, Smyrna, 
and Beyrout. 

Two of these are in Asia Minor, and Beyrout is not far off. 
The observations are published monthly. In addition Mr. E. 
Purser, C.E., of the Smyrna and Aidin Railway Company, has 
published his observations for several years. 
RopertT H. Scotr 


A Wind Direction Rain Gauge 


REFERRING to the paragraph in your number of March 30, 
Pp. 433, and Mr. Lyail’s letter, April 6, p , on Mr, Napier’s 
** Wind Direction Rain Gauge,” I beg to say that a gauge of a 
similar construction is in use at the Meteorological Observatory, 
Army Medical Department, Aldershot Camp. It was devised 
by the observer, Mr. John Arnold, A.H.C., F.M.S., about 
three years ago, so it would appear that the credit of the invention, 
if I may so term it, is due to no less than three parties, to each 
of whom I believe the matter was entirely original. 

JoHN JAMEs Haut, F.M.S. 

Meteorological Observatory, Fulwell, near Twickenham, 
April 20 


Spectra of Aurora, Corona, and Zodiacal Light 


WHILE I am glad on my part to see Mr. Henry R. Procter’s 
letter on the spectra of terrestrial aurora and solar corona in 
NATURE, p. 468, he may not be displeased on his to receive a 
confirmatory statement from an independent observer; and to 
this effect, viz., that whereas, firstly, the spectra of nineteen out 
of twenty auroras this winter have practically shown me nothing 
but one bright green line, and secondly, the spectrum of the 
solar corona, as seen during total eclipses, is said to be mainly 
characterised also by a similarly single vivid green line, yet it is 
not the same green line in the two cases, but a something widely, 
absolutely, physically, different. 

I shall be glad, however, to be allowed still further on a branch 
of this subject, to ask, through the medium of NATURE’s useful 
columns, whether anyone can kindly supply me with recent 
observations of the spectrum of the zodiacal light ? 

I have been trying for it in vain all this spring-time, and have 
now in despair given it up for the season. M. Angstrom—to 
whom be all honour for his first observation and correct descrip- 
tion of the ordinary auroral spectrum—says that the zodiacal 
light spectrum shows the same green line as the aurora, viz., 
1249 (Kirchhoff) ; but the eclipse observers, after proving that 
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the corona is cosmical, solar, and the denser part of the zodiacal 
light,* might expect the latter rather to show the corona’s green 
line, viz., 1474 (Kirchhoff). 

This, however, the zodiacal light, according to M. Angstrim, 
does not. Is the zodiacal light then telluric and auroral, not 
solar and coronal? The measurement of the A/ace of its green 
line should settle at once this most important and extensive 
physical question; and if the line be at any time visible at all, 
the large spectral distance between 1249 and 1474 (Kirchhoft’s 
scale) would be sensible in the simplest apparatus. Yet, in these 
high latitudes the zodiacal light is always so extremely faint, so 
frequently altogether masked by auroral glows, and as yet, for 
its spectrum, depending, so far as I know, on only one observer, 
and he residing in quite an aurora-ridden part of the world, that 
it would seem to be a perfectly fair question to ask, ‘‘ if any one 
else, besides the distinguished Natural Philosopher at Upsala, 
has observed the spectrum of the zodiacal light ; and if so, how 
and where ?” 

C, Piazzi SMyTu 

Royal Terrace, Edinburgh, April 14 

* [We venture to doubt this. —Ep. ] 


Aurora by Daylight 

T sEE that more than one of your correspor dents in December 
numbers dispute the possibility of an aurora being seen by day- 
light. It doubtless is a rare occurrence, but two cases of the 
kind have come under my notice. 

In December last my son saw what he took to be an aurora 
a little before sunset. He was at the time about three miles 
from home, and he had it constantly before him during his walk 
homewards, and saw it more and more developed as the darkness 
increased, so that there can be no doubt of the appearance be- 
fore sunset being identical with what proved to be, as the night 
advanced, one of the most brilliant displays which we have had 
during a year very prolific in auroras. He states that after the 
sun had set, but whilst it was still quite light, the bright rose 
colour which distinguished that aurora was distinctly visible. 
The streamers that night proceeded from all parts of the heavens, 
meeting almost in the zenith, but what is very unusual, they 
were very much brighter in the east and south-east than in 
any other direction, which is probably the reason why they 
were so clearly visible whilst the sun was in the opposite 
quarter. 

The other case came under my own observation in September 
1849. Immediately after the sun had set, with a perfectly clear sky, 
I noticed three slightly diverging beams of light on the western 
horizon. One might almost have taken them for those beams 
from a setting sun which one sees much more often in pictures 
than in nature, had it not been that they did not emanate exactly 
from the spot where the sun had set, that they had an evident 
motion to the southward, and that two of them extended to the 
zenith, and finally down to the eastern horizon. 
the most symmetrical auroral arch I ever saw. The 


defined edges, joined to the facility which the double arch 
afforded of measuring the distance between the middle of each, 
immediately struck me as affording an opportunity of calcula- 
ting its elevation above the earth, upon the supposition that the 
tapering away towards the horizon was the effect of perspective 


horizon and overhead, and also its rate of motion to the southward 
in both places, and by both methods the result was about 8 to 1. 
From these data, upon the assumption that it was a double ring 
everywhere equidistant from the earth’s surface, and moving 


parallel to itself, I calculated the elevation, which came out 97 | 


miles, and its rate of motion to the southward 656 miles per 
hour, the auroral meridian being N. 13° 15’ E., and the incli- 
nation of the plane of the arch to my horizon 94° 55’. These 
figures, whatever reliance can be placed on them, have nothing 
to do with the present question further than to show how bright 
the object must have been thus to attract my attention, and 
that, although the sun had set, there was still daylight enough 
for me to see the second hand of my watch, and to note the ob- 
jects on an horizon some three or four miles distant, by which I 
measured the progress of the base of the arch, and the bearings 
of which I took thenext day. Before it became really dark, the 
arch had become irregular, and detached streamers showed them- 
selves in the usual form. 


Ottawa JoHN LANGTON 


It proved to be | 
perfect | 
horizon I had to the west, and the straightness of its well- | 


UNIVERSITY INTELLIGENCE 
OXFORD 


UEEN’S CoLLece.—Mr. Chartes Thomas Blan- 
O chard of Clifton College, was elected to a Scholar- 
ship in Natural Science in this College on Saturday last. 
Prox'me accessit--Mr, William Percy Ashe, of Magda- 
lene Colleze School. 

Corpus CHRISTI COLLEGE.—There will be an Elec- 
tion to a Natural Science Fellowship in this College at 
the beginning of next Michaelmas Term. The examina- 
tion will be special’'y in Chemistry, and will commence on 
Monday, Oct.9 Candidates must have passed all the 
examinations required by the University for the degree of 
B A., and must not be in possession of any benefice or . 
property which would disqualify for retaining a Fellow- 
ship. Candidates are requested to communicate with the 
President, either personally or by letter, at their con- 
venience, before the end of Act Term. 


Natural Science Lectures 


The following Lectures will be given in addition to 
those noticed in our number for last week :— 

Chemistry. Mr. Wyndham on the Elements of the 
Nitrogen, Boron, and Carbon groups, and their Combina- 
tions, on Thursdays and Saturdays at II A.M., at the 
University Museum. 

Physiology. On General Physiology, with special re- 
ference to the microscopical anatomy and physiological 
chemistry of the elementary tissues. By Mr. Chapman. 
Mondays, Wednesdays, and Fridays, at 10 A.M, at the 
Magdalen College Laboratory. 

Physics. On Elementary Mechanics and Hydrostatics. 
By Mr. Abbay. These lectures are free by mutual ar- 
rangement to members of these colleges at which either 
of these gentlemen is a lecturer, viz, to members of 
Merton, Magdalen, Jesus, and Wadham Colleges. 


CAMBRIDGE 


The following lectures in Natural Sciences are to be 
delivered at Trinity, St. John’s, and Sidney Sussex 
Colleges during Easter term, 1871 :— 

On Heat. (For the Natural Sciences Tripos.) By Mr, 
Trotter, Trinity College, Monday, Wednesday, Friday, at 
10, commencing Friday, April 28. 

On Electricity and Heat. (For the Special Examination 


| of the B.A. Degre2.) By Mr. Trotter, Trinity College, 
| Tuesday, Thursday, Saturday, at 10, commencing Tues- 


day, April 25. Students of Colleges other than Trinity, 
~ John’s and Sidney, can be admitted on payment of 
a fee. 

On Chemistry. By Mr. Main, St. John’s College. 
Tuesday, Thursday, Saturday, at 12, commencing 
Thursday, April 27. Attendance on these lectures is 
recognised by the University for the certificate required 


alone. I took steps therefore to measure the apparent width in the | by medical students previous to admission for the first ex- 


amination for the Degree of M.B. 

Instruction in Practical Chemistry will also be given. 

On Geology. By Mr. Bonney, St. John’s College. 

1. Palzontology. Wednesdays and Fridays, at 9, 
commencing Friday, April 28. 

2. Lyell’s Principles of Geology. Tuesdays and Thurs- 
days, at 9, commencing Thursday, April 27. 

3. Elementary Lectures. Tuesdays and Thursdays, at 
11, commencing Thursday, April 27. Students of other 
Colleges can be admitted to these lectures on payment 
of a fee. 

On Botany (chiefly systematic and physiological.) By 
Mr, J. W. Hicks, Sidney College. Tuesday, Friday, 
Saturday, at 12, beginning Friday, April 28. 

On Physiology. The Trinity Pralector in Physiology 
(Dr. M, Foster) will probably give a short course on Em- 
bryology at the New Museums, of which notice will be 
given. 
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The Physiological Laboratory will be open for fractical 
instruction in Physiology daily. The lectures will be free 
to all Members of the University. 

An election of a Superintendent of the Museums of 
Zoology and Comparative Anatomy was held on Tues- 
day, April 25, at one o’clock in the afternoon. This office 
was instit ited et 1866, and was made tenable for five 
years ; it is in the gift of the members of the electoral 
roll. The late superintendent, Mr. John Willis Clark, M.A. 
of Trinity College, was re-2le-ted. 

The Syndicate appointed November 17, 1870, “to 
consider wether any, and if so what, alterations may be 
made with advantage in the system of University exami- 
nations to enable persons who are unacquainted with the 
Greek language to obtain degrees,” have issued an 
amended report. They recommend the substitution of 
French ani German in place of Greek in the previous 
examination, at the option of the candidates. Every 
candidate who selects French and Germai will have to 
satisfy the examiners in papers containing passages from 
French and German authors for translation into English, 
with plain grammatical questions, and translate passages 
from English authors into French or German. In addi- 
tion they will have to answer such questions on the Gospel 
selected for the Greek Testament subject and on matters 
collateral thereto as do not require a knowledge of the 
Greek language. The proposed alteration will come into 
force at the previous examination in the Lent Term, 1872. 
It will only affect those persons who proceed to a degree 
in honours ; as a Greek classic the Acts of the Apostles in 
the original Greek are still retained as subjects in the 
general examination required of all candidates for the poll 
degree. A Grace, confirming the report of the Syndicate, 
will be offered to the Senate to-day. 

The Board of Natural Science Studies have issued an 
amended report, recommending certain alterations in the 
examination for the Natural Sciences Tripos. They pro- 
pose to separate the examination into two parts, and to 
continue it during eight days instead of six as heretofore. 
They also introduce a viva voce examination in addition 
to that by printed papers. The subjects of examination 
will be:—1, Chemistry and certain other branches of 
Physics; 2, Botany, including Vegetable Anatomy and 
Physiology ; 3, Geology and Palzontology ; 4, Minc- 
ralogy ; 5, Comparative Anatomy, Physiology, and 
Zoology. The questions, exclusive of those which relate 
to practical work, will be comprised in twelve papers, and 
be so distributed that each of the papers will contain one 
or more questions in each of the following branches of 
science :—1, Chemistry and certain other branches of 
Physics ; 2, Botany, including Vegetable Anatomy and 


Physiology ; 3, Geology and Palzontology; 4, Mine- | 


ralogy; 5, Comparative Anatomy, Physiology, and Zoology. 


Some of the questions will reter 10 objects exhibited at | 


the examination. In the first six papers the questions 
will be of a more elementary character, and it will be open 
to the Board of Natural Sciences in any schedules which 
they may issue to indicate the subjects that shall be suit- 
able for this part of the examination. In the last six 
papers the questions will take a wider range, yet still, so 
far as regards those branches for which schedules are 
issued by the Board of Natural Science Studies, will be 
confined to subjects indicated in the schedule ; each of 
the last six papers will include a larger number of ques- 
tions on the several subjects than the first six papers 
severally contain, and some of the questions will have 
special reference to the philosophy and history of those 
subjects. The Board further recommend that the fore- 
going alterations come into operation at the examination 
to be held in December, 1872. 


EDINBURGH 


The half-yearly meeting of the General Council of the 
University of Edinburgh was held on Tuesday, the Chan- 


cellor presiding. A report was given in with reference to 
the graduation in Arts, and, after some discussion, it was 
agreed by a majority to represent to the University Court 
that the degree of M.A. should be remodelled. The 
report of the committee recommending the establishment 
ofa Chair of Celtic languages and literature was approved. 
A report was given in proposing that two additional mem- 
bers should be appointed to the Curatorial Court by the 
University Council. The report was adopted. It was 
resolved by a majority that the Council should represent 
to the University Court that it was advisable that the 
regulations with reference to degrees in law at present in 
force should be amended to the effect (1) of having two 
degrees in law attainable by examination, and (2) of not 
requiring for the lower degree a degree in Arts as a neces- 
sary preliminary. Some other business was transacted, 
after which the meeting separated. 


NOTES 


A PARAGRAPH has appeared in several papers stating that the 
venerable Professor of Geology in the University of Cambridge 
Prof. Sedgwick, purposed shortly vacating the chair. This 
announcement, we are credibly informed, is, to say the least, 
premature; and appears to have originated in a paragraph in the 
Professor’s report to the University on the Museum under his 
charge. The words of this, however, do not necessarily imply 
more than that he begins to feel the burden of years heavy 
upon him; and in the University it is not believed that 
his resignation is imminent. Whether that come soon or late, 
all who have known how much he has done for the cause of 
natural science in the University will deeply regret it ; and the 
fine collections in the Woodwardian Museum, amassed in great 
part during his tenure of the chair, and to no inconsiderab!e 
extent at his own expense, will long be a monument not unworthy 
of a life spent in the pursuit of science and in the service of his 
University. 


THE subject for the Sedgwick prize, to be awarded in 1874, 
is ‘‘ The Pottonand Wicken phosphatic deposits and their gener: 1 
relation to the strata of Western Europe lying between the Por.- 
land beds and the Gault.” The prize is opea to all graduates 
who have resided sixty days during the twelve months preceding 
October 1, 1873. The essays are to be sent to the Registrary 
on or before October 1, 1873, privately with some motto pre- 
fixed, and to be accompanied by a sealed envelope with the same 
motto on the outside, enclosing a paper containing the name and 
college of the candidate. The prize was founded in 1865, by 
some friends of Dr. Adam Sedgwick, to encourage the study of 
geology. It consists of three years’ interest on 500/. Scinde 
Railway Stock, but although subjects were proposed in 1867 
and 1870, no essays were sent in, 


THE Science and. Art Department has issued a circular on the 
subject of the examinations in Ireland, which are henceforth to 
be placed on the same footing as those in England, 


IN answer to several inquiries from America, we have grect 
pleasure in stating that the report that the eminent astronomer, 
Leverrier, is reduced to great poverty, is entirely without founda- 
tion. 


WE regret to record the death of William Wilson, the eminent 
bryologist, which took place at Warrington on the 3rd of April, 
in the 71st year of his age. Mr. Wilson is chiefly known as the 
authorof ‘‘Bryologia Britannica,” the standard work upon 
British mosses, which was published in 1855, and of which a 
second edition was in contemplation at the time of his decease, 
He took a high place as an authority upon mosses among conti- 
nental botanists, and was in intimate communication with them. 
In the earlier portion of his life he devoted much attention to 
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British plants generally, and scattered papers in his name, often 
containing valuable observations in structure, may be found in 
the “ Phytologist,” and other botanical journals. He is frequently 
quoted by Sir W. J. Hooker, in the ‘‘ British Flora,” and contri- 
buted many specimens, accompanied by careful MS. notes, to 
the Hookerian Herbarium. 


WE have received ‘‘ Zur Erinnerung an Wilhelm Haidinger, 
von Franz Ritter v. Hauer,” an eloquent tribute to the memory 
of the great mineralogist. 


THE photographic papers record the death, at the early age 
of forty-seven, of Mr. T. R. Williams, one of the earliest photo- 
graphic portraitists, and occupying the undisputed position of the 
most successful artist in his particular line. He was a pupil of 
Claudet's. 


IN the first number of the “ Zeitschrift fiir Ethnologie” of this 
year, is a very valuable list of works bearing on Mr. Darwin's 
theories, compiled by Spengel, which occupies twelve closely- 
printed octavo pages. First comes a list of translations into 
German of ‘‘ The Origin of Species,” of ‘* Fertilisation of Or- 
chids,” and of “ Variation of Animals and Plants ;” next, forty- 
three original German works, criticising and carrying out the 
Darwinian theory. Theseare followed by about an equal number 
of books which refer to the same subject incidentally, though 
sometimes at considerable length. Among these we find 
Kupffer’s ‘‘ Essay on the Relation of Vertebrata to Ascidians,” 
Von Baer’s lectures, Carus’s ‘* Natur und Idee,” and Riitimeyer’s 
‘¢ Herkunft unserer Thierwelt.” The fourth list is a most valu- 
able one of reviews, magazine articles, and other scattered papers 
published in Germany on Natural Selection and the Descent of 
Man. Books devoted to the latter subject are next enumerated 
separately ; and then translations into German of the kindred 
writings of Huxley, Lyell, Wallace, Agassiz, and Bates. Last 
comes a classified catalogue of all the works on Darwinism which 
have been published outside Germany, in England, France, 
Holland, and Italy. This list may be advantageously compared 
with that given by Mr. Darwin himself, in the 5th edition of the 
“ Origin of Species.” It will be invaluable to every student of the 
theory of evolution, and is a remarkable proof of the amount of 
scientific thought and work (as well as of some that is not scien- 
tific) which our great naturalist’s writings have called forth. 


A COMMUNICATION to the German Society of Anthropology 
during the past winter invokes the attention of all persons in- 
terested in science to the importance of making use of the oppor- 
tunities for ethnological research furnished by the war between 
France and Germany ; and the author, while acknowledging thc 
difficulty of attending to such matters during the military opera- 
tions, expresses his earnest hope that every possible effort may be 
made to secure a good series of the skulls and brains of the 
African tribes brought by France into the conflict, and especially 
those of the Turcos. We have not yet heard'to what extent this 
suggestion was heeded by those who had the opportunity. 


AT the last meeting of the Scientific Committee of the Horti- 
cultural Seciety, Mr. Alfred Smee introduced to the notice of the 
committee a new principle of boiler construction for heating hot- 
houses, &c. The peculiarity consisted in the use of only one pipe 
for the flow and return of the water, instead of two, as is usually 
the case. -Mr. Smee finds that the difference in specific gravity 
between the hot and the cold water is quite sufficient to keep the 
two currents perfectly distinct, and to maintain for any length of 
time a free circulation at a uniform temperature. The principle 
is, of course, precisely the same as that of the polar and equatorial 
ocean currents, with respect to which so much has been said in 
our columns, 


UNDER the title of the South London Microscopical and 
Natural History Club, a society has been formed to enable micro- 


scopists and lovers of natural history residing in the district to 
meet and interchange communications and specimens ; by lectures 
and papers to afford instruction to the younger members in the 
use of the microscope, and preparation of objects, and to develop 
a taste for the study of zoology and botany ; and by occasional 
excursions into the country around to investigate the natural pro- 
ductions of the district and procure fresh materials for observa- 
tion, which eventually may lead to the formation of a cabinet and 
herbarium, illustrative of the indigenous fauna and flora of East 
Surrey. The first meeting was held on April 1, at Gloucester 
Hall, Brixton, and ordinary meetings are held on the first Tucs- 
day in each month. We understand that the club already numbers 
more than a hundred members. The President is Mr. Henry 
Dean, F.L.S., Dr. Braithwaite is one of the Vice-Presidents, and 
Mr. Frederick Hovenden the Hon. Secretary. The annual sub- 
scription has been fixed at ten shillings. 


SCIENCE is certainly popular in America. We have received 
the first number of the American Fournal of Microscopy, devoted 
to the elucidation of Scientific and Popular Microscopy, edited 
by Dr. E. M. Hale, and published at Chicago. A trial number 
having been issued some months ago met with such a warm re- 
ception that the proprietors have determined on a regular 
monthly issue. The present number contains practical articles 
on the use of the microscope, and others descriptive of micro- 
scopic objects, some of them well illustrated. It promises to be 
a useful and interesting magazine. 


ON February 4, an extraordinary meteor was seen at Pichieani 
in Peru. It was balloon-shaped, with the pointed end towards 
the earth, and red-coloured. It descended rapidly to the earth, 
and its descent was attended by an explosion, leaving a dense 
cloud over the place. It injured the roofs of several huts, 
and knocked down a fence for about 500 yards. On the spot, it 
is reported several dead fish were found of different species, which 
are supposed to have been lifted out of the river, and dashed 
against the stones, Similar events happened near Huanochullo 
and Atucachi. 


On February 22, several shocks of earthquake were felt at 
Puno in Peru, and on March 6, a slight earthquake of thirty 
seconds after rain. 


In March a most remarkable electric storm was witnessed at 
Tacua in Peru. For a few hours the snowy peak of Tacora 
seemed the centre of conflagration of lightning, nor was the 
thunder less terrific. The population were the more alarmed as 
the night before there had been some slight shocks of earth- 
quake. 


THE horned toad of Oregon (Zafaya Douglassii) is a remark- 
able creature, plentiful on the open plains of the district among 
rocks and sand. They are usually grey, but Dr. Cooper states 
that he met with one example which was of a brick red on the 
back, but beneath white like the rest. These colours resemble 
those of the stones among which they live, and it is supposed 
that they have the chameleon-like property of changing their hue. 
Though ferocious in appearance, they are perfectly harmless ; 
yet the Indians believe them to have the power of producing a 
poisonous wound with their blunt spines, just as, among ourselves, 
the newts are credited with many objectionable qualities. These 
toads are very slow in motion, and do not attempt to bite. One 
was kept in captivity for five months without food in a small box, 
remaining quite lively for the greater part of the time. When 
irritated, it would spring in a most threatening manner at any- 
thing pointed at it, at the same time opening its mouth wide and 
hissing audibly, after which it would inflate its body, and show 
other marks of anger. 


THE Western gull (Zarus occidentalis) is very abundant on 
the whole coast of California, especially on the Farrallone 
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Islands, where it is a serious hindrance to the men em™ 
ployed in collecting the eggs of the Murre (Uria Brunnichii 
which breeds there in countless numbers. The traffic in 
their eggs between these islands and San Francisco alone 
reaches annually the sum of between one and two thousand 
dcllars. The egg-hunters meet at one o'clock every day 
during the season (from May to July) with the exception of 
Sundays and Thursdays, and at a given signal, so that 
each may have an equal chance in gathering the spoil, start off 
for the most productive egging grounds. The gulls understand- 
ing, it would seem, what is to occur, hover overhead, awaiting 
the advance of the men, who rush eagerly into the rookeries, 
The affrighted Murres have scarcely risen from their nests, before 
the gull, with remarkable instinct, flying but a few paces ahead 
of the hunter, alights on the ground, tapping such eggs as the 
short time will allow before the egger comes up with him. The 
broken eggs are passed by the men, who remove only those 
which are sound. The guli_ then returning to the field of its 
exploits, procures a plentiful supply of its favourite food. Dr. 
IIeermann says that he once saw three gulls scientifically ap- 
proach a single Murre sitting on her egg. Two of them feign- 
ing an attack in front, the Murre raised herself to repel them ; 
instantly the third advancing from the rear seized her solitary 
egg from beneath her, and tlew off with the booty, the two 
first immediately following to claim their share. The egg was 
dropped and broke on the rocks, when a general scramble 
ensued between the three robbers for the valued prize. 


Amonc the plants which have received honour and religious 
veneration among the Hindoos, the Doob-grass (Cynodon dacty- 
lm) holds a prominent place. Its usefulness, added to its 
beauty, induced them in their earliest ages to consider it the 
abode of a benevolent nymph, and it is employed in many of 
their religious ceremonies, It owes much of its honour to its 
great tenacity of life, being regarded as an emblem of immor- 
tality ; and the Véda celebrates it, under one of its names, in 
words which indicate its supposed mystic origin :—‘‘ May Durva, 
which rose from the water of life, which has a hundred roots and 
a hundred stems, efface a hundred of my sins, and prolong my 
existence for a hundred years.” The extreme rapidity of growth 
in this grass is here referred to, and it is stated that, by merely 
chopping it in pieces and sprinkling these on prepared ground, 
a verdant sward may be obtained in a few weeks. The Doob- 
grass is frequently introduced by name in the popular stories of 
the country, and the roots are esteemed medicinal. 


IN the northern district of Alaska the various grasses, which 
form an important portion of the vegetation, are woven into mats, 
dishes, articles of summer clothing, such as socks, mittens, and 
hats, by the Indians and Esquimaux. Mr. W. H. Dall states in 
his report upon the resources of that region, that in winter the 
grasses are neatly tied in bunches, and shaped to correspond with 


THE TRANSITS OF VENUS IN 2004 AND 2012 * 


\ HILE preparations are being made by astronomers of various 
nations for the observation of the approaching Transit of 
Venus over the sun’s disc in December 1874, it may be of interest 
to know under what conditions the pair of transits in the twenty- 
first century will take place. This consideration has induced me 
to make a careful calculation of the circumstances of the transits 
in 2004 and 2012, from M. Leverrier’s Tables of the Sun and 
Planet, which at present are extremely accurate, and which there 
can be little doubt will closely represent the phenomena to be 
witnessed in those years. The calculations have been made 
entirely by myself, but with every precaution to avoid error, and 
I have confidence in the results, 
The following are the resulting elements of the transit in 
2004 :— 
Greenwich mean time of conjunction in right ascension 2004, 
June 7d 20h 51m 28s°8, 


Right Ascension of Sun and Venus. . 7 50 28°66 
Declination of Sun . 
Venus . +22 42 52°3 


Hvrary motion in R.A, . . Sun. . 2 35°07 
Venus . —1 47°40 
Horary motion in declination Sun. +0 13°00 
Venus . -O0 43°83 
Semi-diameter . Sun or 15 45°74 

Venus . 23°75 

Horizontal parallax . . . Sun. . 8°7 
Venus . 30°85 

Log. distance of Venus from the Earth . 9°46069 


Equation of time . Im 15s°6 (additive to mean time). 
Hence, for the centre of the earth, 
dh s 
First external contact = June 7 17 "3 43 at 115'0) 
from N. towards E. 


First internal contact = June ri 17 “22 35 at 118°0 | For ti 
from N. towards E. . 
Second internal contact = June 7 23. 5 40 at 214° 6) image. 


from N. towards E. 

Second external contact = June 7 23 24 32 at 218° 5 
from N, towards .. 
And / being the geocentric latitude, , p the ‘rains of the earth at 
any place, ! “and A the longitude from Greenwich + E, - W., 

the reductions for parallax will be obtained from 
Ist ext. cont. =June 7d 17h 3m sin /—[2°5932] 
-p.cosé. cos(A+176 
Ist int. cont. =June 7d 17h 22m 35s + [2° sin 7-[2°575] 
-p.cosZ. cos(A+182° 38 
2nd int. cont.=June 7d 23h 5m 4os — [2° 5000) . sin 7+[2°4353] 
p.cos/. cos(A+47° 17’). 
2nd ext. cont. —— 7d 23h 24m 32s — [2 4928]p . sin 7+ [24631] 
. cos /, cos(A+54° 35’). 
For the Royal Shears atory, Greenwich, I find :— 
d h m s 


First external contact, June 7 17 9 56) 


internal 17 28 Mean times at 
Second internal ,, 23 3 24/ Greenwich. 
» external 23:22 15 


Therefore the entire transit will be visible at Greenwich. 
Similarly, the elements of the transit of 2012 are found to be: 


the foot ; they are then placed between the foot and the sealskin 
sole of the winter boots worn in that country. ‘‘ There they 
serve as a non-conductor, keeping the foot dry and warm, and 
protecting it from contusion to an extent which the much-lauded | 
moccasins of the Hudson Bay men never do. In fact, I believe | 
the latter to be, without exception, the worst, most uncom- | 
fortable, and least durable covering for the foot worn by mortal 


man.” 


Amonc other South American districts reported on the point 
of being reworked are the Cinnaba mines of Santa Barbara in 
Huancavolico, in Peru, gold and silver mines in Cauca, and 


Greenwich mean time of conjunction in right ascension 2012 
June 5d 13h 4m 44s°3. 


copper mines in Doepar, in Colombia or New Granada. 


THE Chilian Government has employed the Cavadonga war 
vessel, Captain Gormaz, on surveying duties. Her work begins 
at Ancud. 


Right ascension of Sun and Venus. . 74 31 :11°9 
Declination of Sun +22 40 24°! 
Venus. . +22 50 3'0 
Horary motion in R.A...... .. Sun. . 2 34°67 
Venus. . -1 37°70 
Horary motion in “declination. Sun. . +0 15'23 
Venus, . 45°37 
Semi-diameter...Sun. 15 4601 
28°77 
Horizontal parallax............... Sun. . 8°76 
Venus. . 30°86 
Log. "distance of Venus frcm the Earth . 946042 


Equation of time . 1m 19s‘8 (additive to mean time). 


* “Note on the Circumstances of the Transits of Venus over the Sun’s 
Disc in the years 2004 and 2012.” From the Frocecciigs of the Royal 
| Society. 
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Hence, for the centre of the earth, 
First external ‘contact ... June 5 10 22 11 at 49°3) 
from N. towards E. . 
First internal contact ... June § 19 39 56at 37°38) 
from N. towards E. . ° | 
Secondinternalcontact ... June 5 16 42 Gat2931 
Secondexternalcontact ... June 5 17 0 Oat 290°5) 
from N. towardsE. . 


And, with the same notation as before, I find for the reduction 
for parallax, 


Ist ext. cont. =June 5d 1oh 22m 11s +[2°4536] p .sin 7 —[2°4582] 
-p.cos/, cos(A+41° 28’). 

Ist int. cont. =June 51 roh 39m 56s +[2°4838] p .sin 7— [2°4558[ 
cos cos(A+43° 52’). 

2:1 int. cont. =June §d 16h 42m 6s—[2‘1301] p .sin 7+[2°5968] 
p. cos cos(A-10° 57’). 

and ext. cont. =June $d 17h om os —(2°1158] p.sin 7+[2°5825] 

pcos Z, cos(A- 6° 28’). 
At Greenwich the egress only will be visible. 


a h mis 
Last internal contact June 5 at 16 44 23 \ Mean times at 
external ,, att7 2155 Greenwich, 
The sun will rise at 15h 46m, 
J. R. Hinp 


AMERICAN NOTES 


“THE year 1871 bids fair to be marked in the history of 
American science for the great number of exploring expe- 
ditions under the auspices of the United States Government. 
First, that of Captain C. F. Hall, the well-known Arctic travel- 
ler, for whose proposed Polar Exploration the United States 
steamer Periwinkle is now being prepared at the Washington 
Navy-yard. This vessel, of nearly four hundred tons burden, 
is said to be very staunch and reliable, and her equipment will 
be of the best order. - It is understood that the expedition will 
start about the end of May, and that Captain Hall’s scientific 
assistants will be Dr. David Walker, formerly known as the 
surgeon and physicist of Sir Leopold M‘Clintock’s expedition in 
the Fox, and Dr. Emil Bessels, who has seen Arctic service in a 
Spitzbergen expedition. Dr. F. V. Hayden, long known to the 
public as a geologist and — continues his labours of the 
past season, with the aid of an appropriation by Congress of 
40,000 dols. His party is now being fitted out, and will be pro- 
vided with the necessary assistants in all branches of research. 
Ilis work will be to the northward of the scene of his last 
year’s explorations. A third expedition is that of Lieu- 
tenant G. M. Wheeler, which, under the direction of the War 
Department, proceeds to explore certain little-known regions of 
Arizona and Southern Nevada, including the country about the 
Lower Colorado and Bill Williams Fork. This work will require 
several years for its completion. Lastly, Major Powell continues 
his labours during the present season, and expects to make a 
careful examination of the Canons of Green River as well as of 
the Colorado,— Attention was called some time ago to the high 
scientific value of the collection of objects made by the late Dr. 
Klemm, of Dresden, for use in his “ History of the Progress of 
Human Civilisation ;” and it was suggested that in its great ex- 
tent, and in the harmonious exhibition of illustrations of human 
art and handicraft in every department, it would constitute an 
important addition to the means of instruction in the city of 
New York. An association of parties in Leipsic has accom- 
lished its purchase, at a cost of over ten thousand dollars ; and 
has determined to make it the basis of an international anthropo- 
logical museum, which, it is expected, will be one of the most 
complete in the world. Contributions from all parts of the globe, 
and especially from America, are invited by the committee having 
the matterin charge, and we trust that the appeal will not be in vain. 
—Stimulated by the success of the experiment made by the Phiia- 
delphians in stocking the Delaware River with black bass, some 
public-spirited gentlemen of Reading, Pennsylvania, have under- 
taken to try the same experiment in the Schuylkill, and 350 
dollars have already been subscribed for that purpose.—The 
town of Amherst, in Massachusetts, has followed the example of 


New York, Philadelphia, Boston, and other places, in intro- 
ducing English sparrows, in the hope of establishing a colony of 
these birds.—The San Francisco papers are calling attention to 
specimens of fossil ivory brought from Alaska; and parties are 
said to be about entering upon the business of collecting it on a 
large scale. This ivory consists of the tusks of the mammoth 
or fossil elephant (Ziephas primigenius), the remains of which 
are extremely abundant in Alaska, but much more so in Siberia, 
from which latter country, as is well known, an appreciable per- 
centage of all the ivory now used in the arts is obtained.—The 
College of the City of New York in Twenty-third Street, shows 
a commendable desire to increase its means of instruction in 

natural history, and particularly in the department of osteology, 

the president having succeeded by unremitting effort in obtaining 

means to secure quite a large number of specimens, among whia 

may be especially mentioned a large slab of stone containing: 

well-preserved skeleton of the /chthyosaurus, or fish-like fossi, 

lizard from the Lias of Germany. The specimen is about ten 

feet long, and, from its perfection and excellence of preservation, 

is justly entitled to consideration. 


EXPERIMENTS ON THE SUCCESSIVE POLA- 
RISATION OF LIGHT, WITH DESCRIPTION 
OF A NEW POLARISING APPARATUS * 


THE term successive polarisation was — by Biot to 

denote the effects produced when a ray of polarised light is 
transmitted through a plate of rock-crystal cut perpendicularly 
to the axis, or through limited depths of certain liquids. Ih 
these cases the plane of polarisation is found to be changed on 
emergence, and differently for each homogeneous ray, so that, 
when white light is employed, on turning the analyser round 
continuously in one direction different colours successively 
appear, rising or falling in the scale according to the nature of 
the substance. 

If, while the analyser is turned from left to right, the tints 
ascend (i.¢. follow the order R, O, Y, G, B, P, V), the sub- 
stance is said to exhibit right-handed successive polarisation, but 
if the tints descend, the successive polarisation is said to be left- 
handed. 

These phenomena were satisfactorily explained by Fresnel in 
the following way. The incident polarised ray, instead of re- 
solving itself into two plane polarised rays at right angles to each 
other, as in the ordinary cases of dipolarisation, resolves itself 
in these instances into two circularly polarised rays, one right- 
handed the other left-handed, which are transmitted with different 
velocities ; each homogeneous ray, thus resolved into two opposite 
circularly polarised pencils, on emergence composes a ray polar- 
ised in a single plane, the deviation of which from the primitive 
plane of polarisation depends on the difference of phase of the 
two circularly pelarised rays on emergence. 

The rotation of the planes of polarisation is from left to right 
or from right to left, according to whether the right-handed or 
left-handed circular rays are transmitted with the greater velocity, 

The term dipolarisation, proposed by Dr. Whewell to express 
the bifurcation which a ray of polarised light suffers when it is 
transmitted through a crystallised plate, is a very appropriate 
one ; but asthere are different kinds of such separation, we may 
designate plane dipolarisation the resolution into two plane- 
polarised rays at right angles to each other, and circular dipolari- 
sation the resolution into two circularly polarised rays, one right- 
handed the other left-handed. In like manner the term elliptic 
dipolarisation may be employed to represent the phenomena 
shown by transmitting a polarised ray through a plate of rock- 
crystal obliquely to the axis. 

The object of the present communication is to make known 
another means of producing successive polarisation, both right- 
handed and left-handed, which, equally with the well-known 
modes, may be proved to arise from the interference of two 
opposite systems of circularly polarised ra: 

The polarising apparatus which I have employed for the ex- 
periments I am about to detail is represented by Fig. 1. 

A plate of black glass, G, is fixed at an angle of 3° to the 
horizon. The film to be examined is to be placed ona diaphragm, 
D, so that the light reflected at the polarising}angle from the 
glass plate shall pass through it at right angles, and after reflec- 
tion at an angle of 18° from the surface of a polished silver 


* From the Proceedings of the Royal Society. 
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plate S, shall proceed vertically upwards. N is a Nicol’s prism, 
or any other analyser, placed in the path of the second reflection. 
The diaphragm is furnished with a ring, moveable in its own 
plane, by which the crystallised plate to be examined may be 
placed in any azimuth. C isa small moveable stand, by means 
of which the film to be examined may be placed in any azimuth 
and at any inclination ; for the usual experiments this is removed. 

If a lamina of quartz cut parallel to the axis, and sufficiently 
thin to show the colours of polarised light, be placed upon the 
diaphragm so that its principal section (/.c. the section containing 
the axis) shall be 45° to the “ft of the plane of reflection, on 
turning the analyser from left to right, instead of the alternation 
of two complementary colours at each quadrant, which appear 
in the ordinary polarising-apparatus, the phenomena of successive 
polarisation, exactly similar to those exhibited in the ordinary 


apparatus by a plate ot quartz cut perpendicular to the axis will 
be exhibited: the colours follow inthe order R, O, Y, G, 
B, P, V, or, in other words, ascend as in the case of a right- 
handed plate of quartz cut perpendicularly to the axis. If the 
lamina be now either inverted, or turned in its own plane 99°, so 
that the principal section shall be 45° to the right of the plane of 
reflection, the succession of the colours will be reversed, while 
the analyser moves in the same direction as before, presenting the 
same phenomena as a left-handed plate of quartz cut perpen- 
dicularly to the axis. Quartz is a positive doubly refracting 
crystal, and in it consequently the ordinary index of refraction is 
smaller than the extraordinary index. But if we take a lamina 


least, as a film of Iceland spar split parallel to one of its natural 
cleavages, the phenomena are the reverse of those exhibited by 
quartz ; when the principal section is on the /e/ of the plane of 
reflection the colours descend, and when it is on the right of the 
same plane the colours ascend, the analyser being turned from 
left to right. 

It has been determined that the ordinary ray, both in positive 
and negative crystals, is polarised in the principal section while 
the extraordinary ray is polarisedin the section perpendicular 
thereto. It is also established that the index of refraction is in- 
versely as the velocity of transmission. It follows from the above 
experimental results, therefore, that when the resolved ray whose 
plane of polarisation is to the left of the plane of reflection is the 
quickest the successive polarisation is right-handed, and when it 
is the slowest the successive polarisation is left-handed ; in the 
order R, O, Y, G, B, P, V, and in the second case in the re- 
versed order. 

The rule thus determined is equally applicable to laminz of 
biaxal crystals, 

As selenite (sulphate of lime) is an easily procurable crystal, 
ind readily cleavable into thin laminze capable of showing the 
colours of polarised light, it is most frequently employed in ex- 
periments on chromatic polarisation. The laminz into which 
this substance most readily splits, contain in their planes the two 


vptic axes ; polarised light transmitted through such laminz is 
resolved in two rectangular directions, which respectively bisect 
the angles formed by the two optic axes ; the line which bisects 
the smallest angle is called the intermediate section, and the line 
perpendicular thereto which bisects the supplementary angle is 
called the supplementary section, These definitions being premised, 
if a film of selenite is placed on the diaphragm, with its inter- 
mediate section to the left of the plane of reflection, the successive 
polarisation is direct or right-handed ; if, on the contrary, it is 
placed to the right of that plane, the successive polarisation is 
left-handed. The ray polarised in the intermediate section is 
therefore the most retarded ; and as that section is considered to 
be equivalent to a single optic axis, the crystal is positive. 

In one kind of mica the optic axes are in a plane perpendicular 
to the laminz. They are inclined 22}° on each side the perpen- 
dicular within the crystal, but owing to the refraction, are seen 
respectively at an angle of 35°°3 therefrom. 

The principal section is that which contains the two optic axes. 
If the film is placed on the diaphragm with its principal section 
inclined 45° to the left of the plane of reflection, the successive 
polarisation is right-handed. ‘The ray therefore polarised in the 
section which contains the optic axes is the one transmitted with 
the greatest velocity. 

Films of uniaxal crystals, whether positive or negative, and of 
biaxal crystals, all agree therefore in this respect ; that if the 
plane of polarisation of the quickest ray is to the left of the plane 


of a negative crystal, in which the extraordinary index is the 
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of reflection, the successive polarisation is right-handed when the 
analyser moves from left to right, and if it is to the right of the 
plane of refraction, other circumstances remaining the same, the 
successive polarisation is left-handed. 

It must be taken into consideration that the principal section 
of the film is inverted in the reflected image, so that if the plane 
of polarisation of the quickest ray in the film is to the left of the 
plane of reflection, it is to the right of that plane in the reflected 
image. 

It may not be uninteresting to state a few obvious conse- 
quences of this successive polarisation in doubly refracting lami- 
ne, right-handed and left-handed according to the position of the 
plane of polarisation of the quickest ray. They are very striking 
as experimental results, and will serve to impress the facts more 
vividly on the memory. 

1. A film of uniform thickness being placed on the diaphragm 
with its principal section 45° on either side the plane of reflec- 
tion, when the analyser is at 0° or go’, the colour of the film re- 
mains unchanged, whether the film be turned in its own plane 
go”, or be turned over so that the back shal] become the front 
surface ; but if the analyser be fixed at 45°, 135°, 225°, or 315°, 
complementary colours will appear when the film is inverted 
from back to front, or rotated in its own plane either way 90°. 

2. If a uniform film be cut across and the divided portions be 
again placed together, after inverting one of them, a compound 
film (fig 4) will be formed, which, when placed on the diaphragm, 
will exhibit simultaneously both right-handed and left-handed 
successive polarisation. When the analyser is at 0° or go° the 
colour of the entire film uniform ; as it is turned round the tints 
of one fportion ascend, while those of the other descend ; and 
when the analyser is at 45° or 790°+45°, they exhibit comple- 
mentary colours. 

3. A film increasing in thickness from one edge to the other is 
well suited to exhibit at one glance the phenomena due to films 
of various thicknesses. It is well known that such a film placed 
between a polariser and an analyser will show, when the two 
planes are parallel or perpendicular to each other, and the princi- 
pal section of the film is intermediate to these two planes, a 
series of parallel coloured bands, the order of the colours in 
each band from the thick towards the thin edge being that of 
their refrangibilities, or R, O, Y, G, B, P, V. The bands seen 
when the planes are perpendicular, are intermediate in position 
to those seen when the planes are parallel ; on turning round the 
analyser these two systems of bands alterrately appear at each 
quacrant, while in the intermediate positicns they entirely dis- 
appear. 

Now let us attend to the appearances of these bands when the 
wedge-form film is placed on the diaphragm of the instrument, 
Fig. 1. As the analyser is moved round the bands advance towards 
or recede from the thin edge of the wedge without any changes 
occurring in the colours or intensity of the light, the same tint 
occupying the same place at every half revolution of the analyser. 
If the bands advar.ce towards the thin edge of the wedge, the 
successive polarisation of each point is left-handed ; and if they 
recede from it the succession of colours is right-handed ; every 
circumstance, therefore, that with respect to a uniform film 
changes right-handed into left-handed successive polarisation, in 
a wedge of the same substance transforms receding into advancing 
bands, and vice versé. These phenomena are also beautifully 
shown by concive or convex films of selenite or rock-crystal, 
which exhibit concentric rings contracting or expanding in ac- 
cordance with the conditions previously explained. 

4. Few experiments in physical optics are so beautiful and 
striking as the elegant pictures formed by cementing laminz of 
selenite of different thicknesses (varying from gy'5q to »'5 of an 
inch) between two plates of glass. Invisible under ordinary 
circumstances, they exhibit, when examined in the usual polarising 
apparatus, the most brilliant colours, which are complementary 
to each other in the two rectangular positions of the analyser. 
Regarded in the instrument, Fig. 1, the appearances are still 
more beautiful ; for, instead of a single transition, each colour 
in the picture is successively replaced by every other colour. In 
preparing such pictures it is necessary to pay attention to the 
direction of the principal section of each laminze, when different 
pieces of the same thickness are to be combined together to 
form a surface having the same uniform tint ; otherwise in the 
intermediate transitions the colours will be irregularly disposed. 

5. A plate of rock-érystal cut perpendicular to the axis loses 
its successive polarisation, and behaves exactly as an ordinary 
crystallised film through which rectilinear polarised light is 
transmitted. 


6. A thick plate of unannealed glass undergoes a series of 
regular transformation, 

The phenomena of successive or rotatory polarisation I 
have experimentally demonstrated admit of a very simple expla- 
nation. 

The polarised light incident on the crystallised plate is resolved 
into two portions of equal intensity polarised at right angles to 
each other, one in the principal section, the other perpendicular 
thereto. These resolved portions, when they fall on the silver 
plate, have their planes of polarisation each at an azimuth of 
45°, one to the right, the other to the left of the plane of 
reflection. These are a_ain resolved in the plane of reflection 
and the plane perpendicular thereto, and are in consequence of 
the unequal retardation, which in silver at an angle of 72° 
amounts to a quarterof an undulation, converted into circularly 
polarised beams, one right-handed, the other le!t-handed. 

The various homogeneous rays being accelerated differently in 
their transmission through the two sections of the crystallised 
plate this difference is preserved after reflection from the silver 
plate, and the oppositely circularly pularised beams are reflected 
with the same difference of phase as tle two plane-polarised rays 
are when emerging from the crystailised lamina. The compvsi- 
tion of two circular waves, one right-handed the other left- 
handed, gives for resultant a plane wave, the azimuth of which 
varies with the difference of phase of the two components. 

When the plane of polarisation does not lie equally between 
the two rectangular sections of the laminze, these still remaining 
45° from the plane of reflection of the silver plate, the beam is 
resolved into two unequal portions, the amplitudes of which are 
as sin a, to cos a. 

Each therefore gives rise to a circular undulation of different 
amplitude. The resultant of two opposite circular undulations 
of different amplitudes is an ellipse of constant form, the axes of 
which vary in position according to the difference of phase. The 
same phenomena of successive polarisation are therefore ex- 
hibited in whatever azimuth the laminze is turned in its own plane, 
but the tints become fainter and fainter until ultimately, when 
the principal or perpendicular section is parallel to the plane of 
reflection of the polarising plate, all colour disappears. 

By means of the phenomena of successive polarisation it is 
easy to determine which is the thicker of two films of the same 
crystalline substance. Place one of the films on the diaphragm 
(z) of the instrument (Fig. I a) in the position to show, say, 
right-handed polarisation, then cross it with the other film ; if the 
former be the thicker, the successive polarisation will be still 
right-handed ; if both be equal there will be no polarisation ; and 
if the crossed film be the thicker, the successive polarisation wi!l 
be left-handed. In this manner a series of films may be readily 
arranged in their proper order in the scale of tints. 

In the experiments [ have previously described the planes 
of reflection of the polarising-mirror and of the silver plate were 
coincident ; some of the results obtained when the azimuth of 
the plane of reflection of the silver plate is changed are in- 
teresting, 

I will confine my attention here to what takes place when the 
plane of reflection of the silver plate is 45° from that of the 
polarising-reflector. 

When the principal sections of the film are parallel and per- 
pendicular to the plane of reflecti.n of the polarising mirror, as 
the whole of the polarised light passes through one of the sectio ns 
no interference can take place, and no colour will be seen, what- 
ever be the position of the analyser. 

When the principal sections of the film are parallel and per- 
pendicular to the plane of reflection of the silver plate, they are 
45° from the plane of reflection of the polarising mirror. 

The polarised ray is then resolved into two components polar- 
ised at right angles to each other, one component is polarised 
in the plane of reflection of the silver plate, the other perpen- 
dicular thereto ; and one is retarded upon the other by a quarter 
of an undulation. 

When the analyser is 0° or 90° no colours are seen, because 
there is no interference; but when it is placed at 45° or 135° 
interference takes place, and the same colour is seen as if light 
circularly polarised had been passed through the film. The 
bisected and inverted film shows simultaneously the two comple- 
mentary colours. 

But when the film is placed with one of its principal sections 
22}° from the plane of reflection of the polarising-mirror, on 
turning round the analyser the appearances of successive polari- 
sation are reproduced exactly as when the planes of reflection of 
the silver plate and of the polarising-mirror coincide, In this 
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case the components of the light oppositely polarised in the two 
sections are unequal, being as cos 224° to sin 22}°; these com- 
ponents respectively fall 22§° from the plane of reflection of the 
silver plate and from the perpendicular plane, and are each re- 
solved in the same proportion in these two planes. The weak 
component of the first, and the strong component of the second, 
are resolved into the normal plane, while the strong component 
of the first and the weak component of the second are resolved 
into the perpendicular plane. 

As bearing intimately on the subject of this paper, I will 
here quote a passage from a memoir presented by Fresnel to the 
French Academy of Sciences in 1817, and published, in abstract, 
in the *‘ Annales de Chimie,” t. xxviii., 1825 :-- 

‘Tf a thin crystallised plate be placed between two parallelo- 
pipeds of glass crossed at right angles, in each of which the light 
previously polarised undergoes two total reflections at the incidence 
of 544°, first before its entrance into the plate (which we sup- 
pose perpendicular to the rays), and subsequently after its emer- 
gence ; and if, besides, the plate be turned so that its axis makes 
an angle of 45° with the two planes of double reflection, this 
system will present the optical properties of plates of rock crystal 
perpendicular to the axis, and of liquids which colour polarised 
light. When the principal section of the rhomboid with which 
the emergent light is analysed is turned round, the two images 
will gradually change colour, instead of experiencing only simple 
variations in the vividness of their tints, as occurs in the ordinary 
case of thin crystallised plates; besides, the nature of these 
colours depends only on the respective inclination of the primitive 
plane of polarisation and the principal section of the rhomboid, 
that is to say, of the two extreme planes of polarisation ; thus, 
when this angle remains constant, the system of the crystal’ised 
plate and the two parallelopijeds may be turned round the trans- 
mitted pencil without changing the colour of the images. It is 
this analogy between the optical properties of this little apparatus 
and those of plates of rock-crystal perpendicular to the axis 
which enabled M. Fresnel to foresee the peculiar characters of 
double refraction that rock-crystal exerts on rays parallel to the 
exis,” 

It does not appear that Fresnel, in any of his published me- 
moirs, has given any further modifications of this experiment, the 
importance of which has been almost entirely overlooked in ele- 
mentary treatises on light. He does not seem to have remarked 
that similar phenomena of successive polarisation are exhibited 
when the light incident on the crystallised plate is plane polar- 
ised, nor that the order of the succession of the colours depends 
on the position of the principal section with respect to the plane 
of polarisation. These circumstances are indeed necessarily in- 
cluded in the beautiful theory established by this eminent philo- 
sopher ; but I am not aware that they have hitherto been speci- 
fically deduced or experimentally shown. 

The apparatus (Fig. 1) affords also the means of obtain- 
ing large surfaces of uncoloured or coloured light in every state 
of polarisation, rectilinear. elliptical, or circular. 

It is for this purpose much more convenient than a Fresnel’s 
rhomb, with which but a very small field of view can be obtained. 
It must, however, be borne in mind that the circular and ellip- 
tical undulations are inverted in the two methods ; in the former 
case they undergo only a single, in the latter case a double re- 
flection. 

For the experiments which follow, the crystallised plate mus 
be placed on the diaphragm E between the silver plate and the 
analyser, instead of as in the preceding experiments, between 
the polariser and the silver plate. 

By means of a moving ring within the graduated circle D the 
silver plate is caused to turn round the reflected ray, so that while 
the plane of polarisation of the ray remains always in the plane of 
reflection of the glass plate, it may assume every azimuthal 
position with respect to the plane of reflection of the silver plate. 
The film to be examined and the analyser move consentaneously 
with the silver plate, while the polarising mirror remains fixed. 

In the normal position of the instrument the ray polarised by 
the mirror is reflected unaltered by the silver plate ; but when 
the ring is turned to 45°, 135°, 225°, or 315°, the plane of polari- 
sation of the ray falls 45° on one side of the plane of reflection 
of the silver plate, and the ray is resolved into two others polarised 
respectively in the plane of reflection and the perpendicular 
plane, one of which is retarded on the other by a quarter of an 
undulation, and consequently gives rise to a circular ray, which 
is right-handed or left-handed according to whether the ring is 
turned 45° and 225°, or 135° and 315°. When the ring is 


turned so as to place the plane of polarisation in any inter- 
mediate position be-tween those producing rectilinear and cir- 
cular light, elliptical light is obtained on account of the unequal 
resolution of the ray into its two rectangular components. 

Turning the ring of the graduated diaphragm from left to 
right when the crystallised film is between the silver plate and 
the analyser, occasions the same succession of colours for the 
same angular rotation as rotating the analyser from right to leit 
when the instrument is in its normal position, and the film is be- 
tween the polariser and the silver plate. 

To arrange the apparatus for the ordinary experiments of 
plane-polarised light without the intervention of the silver plate, 
all that is necessary is to remove the silver plate from the frame 
}, and to substitute for it a plate of black glass, which must be 
fixed at the proper polarising-angle. 

To convert it into a Norrenberg’s polariser, a silver mirror 
must be laid horizontal at H, and the instrument straightened, as 
shown at Fig, 3, so that a line perpendicular to the mirror shall 
correspond with the line of sight. The silver plate must be 
removed from the frame F, and a plate of transparent glass sub- 
stituted for it, which must be so inclined that the light falling 
upon it shall be reflected at the polarising-angle perpendicularly 
towards the horizontal mirror. The eye will receive the polarised 
ray reflected from the mirror, and the polarised ray will have 
passed, before it reaches the eye, twice through a crystallised 
plate placed between the mirror and the polarixer. The result is 
the same as if, in the ordinary apparatus, the polarised plate had 
passed through a plate of double the thickness. 

Fig. 2 shows the addition to the apparatus when the coloured 
rings of crystals are to be examined by light circularly or 
elliptically polarised ; a is the optical tube containing the lenses, 
which require no particular explanation, and é the condenser over 
which the plate is to be placed. 

C. WHEATSTONE 


SCIENTIFIC SERIALS 


In the Zournal of Botany for April, Mr. Hiern concludes his 
exhaustive paper On the Forms and Distribution over the World 
of the Batrachian Section of Rusunculus; Mr. J. G. Baker his 
Monograph of the Liliaceous genus X7fhiox ; and we have also 
the conclusion of the valuable List of New Species of Phane- 
rogamous plants published in Great Britain during the year 1870. 
Mr. Hiern’s paper concludes with a mathematical statement of 
the form of the leaf of water-plants dependent on the strength of 
the current. Mr. Carruthers reviews the Contributions to Fossil 
Botany published in Britain in 1870, which are very few in 
number. 

In the Scottish Natural’st for April, Dr. Lauder Lindsay 
commences his second paper on Natural Science Chairs in our 
Universities, and the editor, Dr. Buchanan White, concludes his 
details of ‘‘ Sugaring, how, when, and where to do it.” Under the 
head of zoology, Dr. D. Sharp gives an interesting account of 
the Coleoptera of the Scotch Fir, and Mr. Robert Gray a history 
of the Capercaillie. The contributions to phytology are a short 
paper on Scottish plant-names ; and a List of Mosses found in 
the vicinity of Forres, by the Rev. James Keith. Some of the 
shorter paragraphs contain also interesting information. We 
would suggest to the conductors of the Naturalist whether 
it is not possible to avoid the very objectionable practice ot 
dividing their papers in the very middle of a sentence. The 
present number commences ‘*. . . . waist.” in the midst 
of the Editor’s article on Sugaring, and concludes ‘* Knowledge 
is likelyto . . . .” in Dr. Lauder Lindsay’s on the Univer- 
sity Chairs. It is too great a stretch on the memory to expect 
an incomplete sentence to be kept in the head for three months ; 
and the previous number is not always at hand to remind one of 
the connection. 


SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, April 20.—‘‘ Research on a New Group of 
Colloid Bodies, containing Mercury, and certain members of the 
series of Fatty Ketones.” By J. Emerson Reynolds, M.R.C.P. 
Edin., &c. 

** On the Existence and Formation of Salts of Nitrous Oxide.” 
By Edward Divers, M.D, 
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Geologists’ Association, April 1o.*—A numerous party 
of the members of the Geologists’ Association visited 
Cambridge for the purpose of inspecting the Woodwardian 
Museum and the exposures of Cretaceous strata in the neighbour- 
hood. On arriving at Cambridge the party proceeded at once 
to the Woodwardian Museum, where they were met by the Rev. 
Dr. Cookson, Master of St. Peter’s College, the Rev. J. Wilt- 
shire, M.A., President of the Association, Prof. Morris, the 
Rev. T. G. Bonney, Fellow and Tutor of St. Johns College, the 
Rey. Osmond Fisher, M.A., and Rev. Harry Seeley, F.G.S., as 
the representative of the venerable Prof. Sedgwick, who, much 
to his regret, was prevented being present. ‘The fine collection 
of fossil mollusca was ably described by the Rev. T. G. Bonney, 
and the reptilian remains formed the subject of an interesting 
discourse by Rev. H. Seeley ; after which Prof. Morris, in the 
Geological Lecture Theatre, delivered an address on the geology 
of the country around Cambridge, which was listened to with 
great interest by a large audience, who passed a very cordial vote 
of thanks to the Professor for his lecture. The afternoon was 
devoted to a visit to the ‘‘coprolite workings ” and other exca- 
vations at Barnwell. Proceeding along the banks of the Cama 
fine section of Pleistocene deposits yielding mammaliferous 
remains and the usual species of mollusca was reached. This 
exposure exhibited some very fine examples of false bedding, 
and many granite and other boulders from the drift were here 
seen, A very extensive excavation in the Gault here capped by 
a thin deposit of Upper Greensand lower chalk was next visited. 
The Gault, excavated for brick making purposes, is exposed to 
a depth of seventy or eighty feet, and from the evidence of well- 
sinkers it is probably from 150 to 200 feet thick. Fossils are 
rarely met with in the Gault clay at this piace, though in other 
localities this formation is very fossiliferous. Lying on the Gault 
at its junction with the Upper Greensand beds before mentioned 
occurs the stratum containing the phosphatic nodules or 
**Coprolites ” for which this locality is famous, and which, from 
another locality, were first noticed as being valuable for agricul- 
tural purposes by Prof. Henslow. At a short distance from this 
excavation the coprolite workings are found onall sides. Indeed, 
the whole of the land in the neighbourhood is being systemati- 
cally explored for these valuable nodules which lie at an average 
of six or seven feet from the surface. One field after another is 
taken in hand, the coprolite bed of about twelve inches in thick- 
ness is taken out, the soil is carefully replaced on the surface, 
and the field is once again ready for tillage. The ‘‘coprolites” 
are washed by horse power to remove the sand and loam in 
which they are imbedded, and they are then ready for conversion 
into manure. A considerable number of fossils, chiefly Bre- 
chiopods, were obtained. The party returned to Cambridge, 
and in the evening were most hospitably entertained at St. John’s 
College by the Rev. T. G. per On the following day Up- 
ware, between Cambridge and Ely, was visited. At this place, 
situated in the fens and near to the river Cam, very interesting 
sections have been exposed in consequence of the search for 
**coprolites.” The Gault, which has become very thin, has 
been cut through and Lower Greensand strata reached. In the 
Lower Greensand, as at the top of the Gault, a bed abounding 
in the so-called coprolites is found, and this bed contains cha- 
racteristic Lower Greensand fossils, together with several new 
species of Brachiopods described by Rev. J. F. Walker, B.A., 

.G.S. Cropping out within a very short distance of this ex- 
posure of Gault and Lower Greensand is a remarkable calcareous 
rock full of corals, which has hitherto been called Coral Rag, 
but which Rev. Harry Seeley, who has paid great attention to 
the strata of this district considers to be of Kimmeridgian age, 
and to which he has applied the name Upware Limestone. This 
rock is underlain by ‘* Ampthill clay,” which would appear to 
be in this district the equivalent of the Coral Rag of Oxford- 
shire, Gloucestershire, Dorsetshire, &c. The Brachiopods in 
the Lower Greensand coprolitic bed are abundant, especially 
Terebratula sella, Terebratula prelonga, and Waldheimia | Tere- 
bratula) Davidsoni. ‘The next excursion of the Association will 
be to Belvedere and Erith on Saturday next, and during May 
visits wil! be paid to Oxford, Grays in Essex, and Yeovil in 
Somersetshire. 


Anthropological Institute, April 17.—Sir John Lubbock, 
Bart., president, in the chair. Messrs. Marsden Gibson, Adam 
Murray, Charles Rooke, and Thomas Davey, were elected mem- 
bers. Mr. F. G. H. Price exhibited a pick made from the 
antlers of the red deer. Mr. Charlesworth exhibited an ancient 


* Communicated by Prof. Morris. 


Mexican flake of obsidian, an obsidian core, and a Mexican 
mirror of iron pyrites.—A paper by Dr. W. H. J. Bleek was 
read on the position of the Australian Languages. After point- 
ing out the discovery, made by Sir George Grey, that the 
languages spoken throughout the southern portion of the Aus- 
tralian Continent were derived from one common stock, the 
author proceeded to inquire what relationship they bore to other 
languages. It was shown that in structure they were diametri- 
cally opposed to Polynesian languages; that they had remarkable 
resemblances to the Dravidian or South-Indian languages, and 
should be placed with the latter in the same class. The author 
gave a comprehensive sketch of the characteristics of the Tu- 
ranean languages, their modifications and varieties. From the 
linguistic point of view Dr. Bleek had arrived at the conclusion 
that the Australian native was, probably, mainly a degenerate 
offspring of the South-Indian race, and it was possible that the 
latter might have some admixture of negro blood, although their 
physical features would not altogether bear out that conclusion. 
It was not improbable that some portion of the negro race oc- 
cupied the tropical districts of India. It would appear from a 
comparison of the religious customs and observances of the past 
with those of the present time among the Australian aborigines 
that those people had fallen from a higher civilisation ; and 
that conclusion would seem to be borne out by a considera- 
tion of the artificial nature of their weapons, their knowledge 
of the art of spinning, the peculiar system of castes ex- 
isting among them, and from other circumstances tending 
to confirm that view. It was not too much to say that their 
having been spread in small numbers over a vast continent pro- 
duced almost necessarily with them, as with many European 
settlers in new countries, the loss of many of those acquirements 
of civilisation which they had original possessed.—The Rev. G. 
Taplin contributed ‘‘A comparative table of the Australian 
languages.”—-Mr. C. S. Wake read a paper on the mental 
characteristics of primitive man, as exhibited in the Aborigines 
of Australia. With reference to the subject of religion the 
author maintained that as the aborigines could not be said to 
have any worship at all the argument that they had been derived 
from inhabitants of the temperate zone was not of any value. 
That the Australian aborigines did possess certain points of 
affinity with other races was, in his mind, unquestionable. Those 
points of affinity, however, did not prove that the Australians 
had fallen from a higher state of civilisation, or that as a race 
they had been derived either from Southern India or from 
Northern Asia. A race, whatever degradation it might undergo, 
could never lose all trace in its social condition of that which it 
once possessed, and sink back to the exact state in which it 
must have been when it first emerged from a condition of bar- 
barism. 


Mathematical Society, April 13.—Mr. W. Spottiswoode, 
F.R.S., president, in the chair. Mr. C. J. Monro, B.A.,, laté 
Fellow of Trinity College, Cambridge, was proposed for clec- 
tion, and the following gentlemen were elected members :—The 
Hon. J. W. Strutt, Major Frederick Close, R.A., and Mr. 
James Stuart, Fellow and Tutor of Trinity College, Cambridge. 
—The President briefly alluded to the loss the society had 
recently experienced by the death of its first President, the late 
Prof. De Morgan. Dr. Hirst, who had been intimately asso- 
ciated with Mr. De Morgan, when both were Professors in 
University College, gave a sketch of the work done by the de- 
ceased professor, especially dwelling upon the originality and 
acuteness displayed in all his writings, instancing, in particular, 
his ‘*Double Algebra,” his work on the ‘‘ Differential and 
Integral Calculus,” and his ‘* Formal Logic.” The speaker 
also dwelt upon the warm interest he had taken in the society from 
its first establishment, which led him to accept the office of first 
President, and to deliver the inaugural address, and then pro- 
ceeded to pay a cordial tribute to his personal character, In 
conclusion, Dr, Hirst stated that Mr. De Morgan’s valuable and 
unique collection of curious works bearing upon the ‘‘ History of 
Mathematics,” greatly enriched by the owner’s own numerous 
and characteristic’quotations, was, he believed, to be disposed of. 
Several members present expressed their wish that the collection 
might not be dispersed, but be secured in its entirety for the 
London University or for the British Museum.— Prof. Crofton, 
F.R.S., then explained his diagiams in illustration of the 
‘*Stresses in Warren and Lattice Girders.” Prof. Henrici and 
Mr. Merrifield, in their remarks on the communication, drew 
attention to the fact that Mr. Crofton had been anticipated in his 
constructions in a work by K, Culmann, “ Die Graptische 
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tatik” (1866), who had not only treated this particular matter 
a freer manner, but applied his methods to a much wider range 
‘subject. Prof. Henrici further illustrated the subject of the 
ymmunication by a very simple and ingenious construction.— 
rof. Cayley, V.P , followed with a brief sketch of the contents 
f his third memoir on *‘ Quartic Surfaces,” 


Institution of Civil Engineers, April 18.—Mr. Charles 
B, Vignoles, F.R.S., president, in the chair.—‘‘On the 
Archimedean Screw Propeller, or Helix, of Maximum Work,” 
by Sir F. C. Knowles, Bart. In considering the construction 
and action of the Griffiths’ Screw Propeller, the author of this 
memoir was struck by the fact that the blades worked in great 
partin the lateral streams of the water, and had no action in 
the dead water behind the sternpost, where power applied ought 
to be the most efficient. Again, in the common screw propeller 
atall points near the axis, the power was almost wholly em- 
ployed in churning the water, and in producing vibration by 
alternately lifting and depressing the stem, which no doubt in- 
duced Mr. Griffiths to limit the extent of his blades to points 
without that space. These considerations led to an endeavour 
to devise some form of blade which should be free from that im- 
perfection, and yet on the whole possess the feathering property 
of the Griffiths’ screw. But no particular form presenting itself 
which on principle could be pronounced preferable to any other 
form, the author decided upon proceeding to an a friorz solution 
of the question, and assuming the existence of some best form, 
he was ultimately led to propose this problem: ‘* What is the 
form of the surface of the screw propeller of which the ‘work 
done’ is the greatest possible?” The complete solution of this 
problem was the subject of the paper, and the following was an 
outline of the methods employed, and of the results obtained. 
Referring the required surface to three rectangular co-ordinates 
x,y, and 2, one in the axis of rotation, the other two in the 
plne of rotation, the author first obtained a general ——— 
for the total ‘‘ work done” by the blade in propelling the ship, 
inthe form of a double integral in terms of the co-ordinates x 
ad y and of the partial differentials of z with respect to each of 
tiem, of the speed of rotation of the blade, and lastly of the 
peed of the ship. As this integral was to be a maximum for all 
points of the surface sought, it must be treated by the known 
methods of the Calculus of Variations. This done, an equation 
of condition was obtained, which, by the performance of the 
operations indicated by the symbols, led to an equation involving 
two factors, each factor being a partial differential equation 
between the three co-ordinates of the surface. The first of these 
being integrated gave for its solution the whole family of ordinary 
helices which were the surfaces of east work. The second factor 
was the differential equation of the required surface, the treat- 
ment of which was given in the paper i extenso. It led at once, 
and very simply, to an equation analogous to that of the common 


helix ( tan, 0 = *) namely, tan. = 
From this it was at once deducible, that the surface of the blade 
at the axis cut the plane of rotation at an angle of 45°, while 
the common helix cut it at 90%, and therefore acted powerfully 
in the dead water to propel the ship, just where the common 
helix had no propulsive power. It was proposed to call this 
surface the hemi-helix, or hemi-angular helix.—The paper then 
proceeded to determine the pressure of this blade upon the 
vessel in the direction of the keel, and thence the whole circum- 
stances of the ship’s motion. It was found that there was what 
was called ‘‘a slip,” as in the case of the common helix, The 
author objected to this term, as involving a fallacious theory of 
the action of the screw,—in effect a denial of the equality of 
action and reaction. In order fully to expose the fallacy, the 
motion of a ship impelled by the common helix as a case of 
variable motion in a resisting medium was investigated, and, 
from the identity of the conditions and of their algebraical expres- 


| sions it was proved that what was called ‘‘slip” of the screw was 


neither more nor less than ‘the ratio of the difference between 
the velocity which the ship would have in a non-resisting medium 


f and its actual terminal velocity in the water to the former 


velocity.” It was proposed, therefore, to substitute for this 
objectionable expression the term ‘‘ ratio of resistance,” or 
relative resistance,” as accurately representing the real phe- 
nomena, and measuring the efficiency of the given screw in pro- 
pelling the given vessel. The author was thus further enabled 
to explain what had been called “negative slip,” and to assign 
its origin to the joint action of wind and steam, it being impos- 


sible in the case of steam alone. In the course of the discussion, 
objection was taken to the fundamental principles enunciated in 
the paper ; although those principles used to be almost universally 
promulgated in mathematical treatises of reputed”authority, and 
were commonly even now relied on as the}basis of mathematical 
reasoning, by those whose investigations and experimental rc- 
searches had not obliged them to detect their unsatisfactory 
character. Reference was made, in the first place, to what 
might be called the very foundation of the author’s deductive 
process,—-the proposition that when a plane moved obliquely 
through a fluid at a given velocity, the normal pressure on its 
surface was as the square of the sine of the angle of obliquity. 
In the second place, to the hypothesis that when the true law of 
pressure on a plane thus moving had been in any way deter- 
mined, the local pressure on each unit of surface of a curved 
surface moving through a fluid could also be determined, by 
applying that law to the unit in virtue of the angle presented by 
its tangent plane to the line of motion. And thirdly to what 
appeared to be a misconception of the dynamical relations, or 
inherent conditions of the slip of the propeller. 


Zoological Society, April 18.—Dr. E. Hamilton in the 
chair. The Secretary read a report on the additions that had 
been made to the society’s collection during the month of March, 
1871. Amongst these particular attention was called to a young 
male specimen of the Cape hunting dog (Zycaon pictus), a species 
which had been deficient to the society’s collection since 1855.— 
Mr. H, E. Dresser exhibited a specimen of the American yellow- 
billed cuckoo (Coccyzus americanus), recently killed in England, 
and Sir Victor Brooke a specimen of the Esquimaux curlew 
(Mumenius borealis), lately killed in Ireland.—Prof. Owen, 
F.R.S., read a paper on the dodo (Didus ineptus), containing 
notes on an articulated skeleton of this extinct bird, recently 
prepared from bones exhumed by Mr. Clark in the Mauritius, 
and now exhibited in the Ornithological Gallery of the British 
Museum.—A paper was read by Mr. Thomas Davidson, F.R.S. 
(communicated by Mr. J. Gwyn Jeffreys), containing a revised 
account of the recent Brachiopoda dredged by Mr. Arthur 
Adams in the Japanese Seas.—Messrs. Sharpe and Dresser 
pointed out the characters of a new form of long-tailed titmouse, 
which occurs in Southern Spain and in Italy, and which they 
proposed to call Acredula irbii.—Mr. R. B. Sharpe read the 
second part of his ‘‘ Contributions to the Ornithology of Mada- 
gascar,” in which was given an account of a collection of birds 
recently made by Mr. Crossley in that island. Among these 
were a specimen of a new swift proposed to be called Cyfse/us 
gracilis—A communication was read from Dr. A. Giinther, 
F.R.S., containing the description of a new form of percoid 
fishes from the Macquarie River, Australia, which he proposed 
to call Ctenolates macquariensis.—A communication was read 
from Dr. James C, Cox, containing descriptions of some 
new species of land and marine shells, from Australia and 
the Southern Pacific.—Two communications were read from 
Mr. J. Brazier. The first contained descriptions of some 
new land-shells from New South Wales—the second notes on 
some species of shells recently described by other authors from 
the Australian region. 


Chemical Society, April 20.—Prof. Odling, F.R.S., vice- 
president, in the chair. The following gentlemen were elected 
fellows : C.C. Grundy, J. B. Lee, G. Sutcliffe, W. Ward. Mr. 
C. Haughton Gill read a paper on some saline compounds of 
cane sugar. The author having succeeded in obtaining a 
crystalline compound of sodic chloride with cane sugar, mixed a 
number of sugar solutions with different salts and set them to 
crystallise spontaneously, or when no crystals were obtained by 
these means a more rapid evaporation was tried. The salts 
employed were the chlorides of potassium, sodium, lithium, and 
ammonium ; the bromides of potassium and sodium, and the 
iodides of potassium, sodium, lithium, and ammonium. None 
of the potassium salts gave compounds of a definite composition. 
The sodium salts gave much better results; there were two 
varieties of sodic chloride compounds formed, constituted re- 
spectively 2 (C,.H .0);) . 3 NaCl. 4 H,O and C,,H,,0,, . 
Na Cl. 2 H,O; the solutions containing sodic bromide gave 
crystals of the composition C,,H,.0,,. Na Br. 14 H,O, they 
were probably not quite pure ; the sodic iodide combination, 
2 (Cy.H.0,,) . 3 Nal . 3 H,O, formed very fine crystals. Tle 
mixture containing lithium gave only crystals of pure cane 
sugar. ‘The constitution of the sodic iodide compound makes 
it seem probable that the true molecular weight of cane sugar 
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should be represented by C,,H,,O... The measurements of the 
crystals; mentioned in Mr. Gill's paper were executed by Prof. 
Miller. 


Paris 


Academy of Sciences, April 3.—The account of this 
sitting is printed in the Yournal Offciel, the first time 
since the beginning of the investment of Paris. The account 
was signed and written by M. Henry de Parville.—M. Simon 
Newcomb was present at the sitting, and read a communication 
on the perturbations in the motion of the moon, owing to the 
attraction of the different planets. The American astronomer 
proposes to solve this great question, by a new method. The 
problem is to be solved by one hundred and fifty different 
equations ! M. Newcomb admits it is quite impossible to solve 
it, without some startling simplification. The present communi- 
cation is to show the Institute the way through which the author 
hopes to realise these ‘simplifications. It is not the final work, 
which, if it is successful, will prove M. Newcomb has made a great 
analytical discovery. But in such a matter experience passe 
science, _M. Delaunay offered no remark on the subject, although 
he has devoted to it the greater part of his life. He remains 
on the defensive. —M. Robin, the celebrated microscopist, 
handed a note on the analysis of blood taken from a man 
attacked by scurvy. The author shows, from observations 
made at Necker and Gros Caillou Hospitals, that under these 
circumstances many white globules are mixed in the blood. But 
leucocithemic having been observed in other affections, it cannot 
be considered as a specific character of that dangerous affection 
so common in besieged towns, and which was frequently ob- 
served in Paris towards the end of 1870. 

The candidates for the great prize for curing cholera are not 
easily frightened by the civil war. The premium of 4,000/., 
given by the late M. Breaut, is worth incurring any risk. A 
M. Drouet sends a note giving the true-cure. The process is 
simple enough. _ It is sufficient to cover the stomach of the patient 
with the film of a collodion, prepared by a mixture of ordinary 
collodion and castor oil. This collodion film is a specific against 
hysterical fits, typhoid fever, &c. It must be admitted 
that the total stopping of all perspiration may be considered as 
being of some help in different affections. The process may be 
considered as worth a trial at least, under some peculiar cir- 
cumstances.—It was stated that the Institute will not interrupt 
its sittings at any price. If there remains only a single member, 
that member will sit in order to keep 2. regular register of com- 
munications addressed to the learned company. It is the only 
means for securing intellectual prosperity of scientific discoveries, 
and it cannot be stopped even by Communalists. We have no 
news of the sitting of the roth. 
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Rockwell (New York, W. Wood and Co.). 

Foreicn.—(Through Williams and Norgate)—Die Anwendung des Spec- 
tral-apparatus : K. Vierordt. 


PAMPHLETS RECEIVED 


EnGuisu.—On the Gibraltar Currents, the Gulf Stream, and the General 
Oceanic Circulation: Dr. W. B. Carpenter.—Preparatory Programme of the 
National University for Industrial and Technical Training, and Report of 
Provisional Committee.—Transactions of the Scottish Arboricultural Society, 
Vol. vi., part 1.—The Iron and Steel Institute : Address of the President, 
Mr. H. Bessemer.—The Sicilian Eclipse Expedition: Lecture by Dr. T. E. 
Thorpe.—Barometer, Manual, Board of Trade: R, H. Scott.—Annual Re- 
port of the Manchester Scientific Students’ Association for 1870.—Protest 
against Mr. J. H. Walshs Decision in the Bedford Level Survey: W. Car- 
penter.—Gas, its high Price in the Metropolis, ani the Way to Reduce it : 
C. G. Cleminshaw.—Explanatory Memoir to accompany sheets 86, 87, 88, 
and eastern part of 85 of the maps of the Geological Survey of Ireland: 
G. H. Kinahan and R G. Symes.—Common Salt, a Remedy against Small- 

ox.—On the Uniform Flow of a Liquid: Canon Moseley.—On the Mean 
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1871.—Second Annual Report of the State Board of 
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setts. —Preliminary Sketch of a Natural Arrangement of the Order Doco- 
glossa: W. H. Dall.—Reports of the Mining Su-veyors and Registrars, Vic- 
toria, for the quarter ending Dec. 3t, 1870.—Digest of the return of all the 
Deaths from B 
half of 1870: W. Thompson —Government Telegrams and Reports for the 
benefi: of Commerce (Washington).—On the Physical Conditions of a closed 
Circut contiguous to a permanent and constant Voltaic Current: A. M. 
Mayer. — Observations on the Variations of the Declination in Con- 
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ranklin Institute) Prof. Zétlner.—G. W. Childs: a Biographical Sketch, 
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Foretcn.—Die Tangentialwage und ihre Anwendung zur Bestimmung | 
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a die Steinsalzablagerung bei Stassfurt: C. Reinwarth— 
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DIARY 


THURSDAY, Aprit 27. 

Royat Society, at 8.30.—On the Increase of Electrical Resistance in Con- 
ductors with Rise of Temperature, and its application to the measure of 
Ordinary and Furnace Temperatures ; also on a simple Method of Measur- 
ing Electrical Resistances: C. W. Siemens, F R.S. 

Lonbon INSTITUTION, at 7-30.—On Economic Botany: Prof. Bentley. 

Roya. InsTITUTION, at 3.—On Sound: Prof. Tyndall. 

FRIDAY, Arrit 28. 

Quexketr Microscoricat Cxus, at 8. 

Royat InstirTuTioNn. at 9.—On the revived Theory of Phlogiston: Prof, 
Odling, F.R.S. 

SATURDAY, Aprit 29. 

Rovat ScHoot or MINEs, at 8.—Geology : Dr. Cobbold. 

ZOOLOGICAL Society, at 1.—Anniversary Meeting. 

Roya INsTITUTION, at 3.—On the Instruments Used ia Modern Astro 
nomy: J. N. Lockyer, F.R.S. 

MONDAY, May 1. 

ENTOMOLOGICAL SocigTy, at 7. 

Royat INstITUTION, at 2.—Annual Meeting. 

Lonpon InstiTUTION, at 4.—On Astronomy: R. A. Procter, F.R AS. 
(Educational Course.) 

TUESDAY, May 2. 


Zoo.ocica Society, at 9—On the Birds of the Island of Celebes: Vis- 
count Walden.— On Speke’s Antelope and the allied species of the genus 
Tragelaphus: Sit V. Brooke, Bart. 

Society or Bisticat ARCH OLOGY. —On a Hieroglyphic Tablet of Alexan- 
der, son of Alexander the Great, recently discoveret at Cairo: S. Birch, 
LL.D., F.S.A.—Some notice of three new bronze Himgaritic Tablets. 

Rovat InstITUTION, at 3 —On the Geology of Devonshire, especially of the 
New Red Sandstone System: William Pengelly, F.R.S. 


WEDNESDAY, May 3. 


Royat.Microscopicat Society, at 8 —On the Structure of Lepidopterous 
Scales as bearing on the Structure of Lepidecyrtus curvicollis : Dr. Mad- 
dox.—On the Foot of Dityscus marginalis: B. T. Lowne. 

Society or Arts, at 8.—On the Production of Artificial Cold: Prof. J. 
Gamgee. 

THURSDAY, May 4. 

Royat Socigty, at 8.30. 

Society oF ANTIQUARIES, at 8.30. 

Linnean Society, at 8 —The phenomena of Protective Mimicry, and its 
bearing on the Theory of Natural Selection as illustrated by the Lepidop- 
tera of the British Islands: Raphael Meldola, F.C.S. 

CHEMICAL Socigty, at 8.— On the Productive Powers of Soils in relation to 
the Loss of Plant Food by Drainage : Dr. Voelcker, F.R.S. 

Roya. INsTITUTION, at 3.—On Sound: Prof. ‘Tyndall, 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, that one of the EXAMINERSHIPS 
IN CHEMISTRY in this University is now VACANT. Candidates for 
this Office must send their Applications to the Registrar on or before the 15th 
of November. 


By order of the Senate, 
University of London, WILLIAM B, CARPENTER, M.D., 
London, W., Oct. 27, 1870. Registrar. 


INSTRUCTION in SCIENCE and ART 
FOR WOMEN. 

Courses of Lectures “‘ON THE ELEMENTS OF PHYSICAL 
SCIENCE,” by Professors HUXLEY, GUTHRIE, and OLIVER, in the 
Lecture Theatre, South Kensington Museum. The ELEMENTARY 
COURSE on Wednesdays and Saturdays, at 11 A.M., commencing 
gth November with Professor Huxley’s Introductory Lecture. ‘The 
ADVANCED COURSE on Tuesdays and Fridays, at 11 A.M., commencing 
15th November. Tickets for either Course, £2 2s. Governesses and pupils 
of any age, £1 1s. each. Sing!e admissions for each lecture, 2s.6@. Schools 
and families can obtain six tickets at the price of five. 


A Syllabus will be issued on the day of each lecture. 


Ladies who may wish to attend this course of lectures are requested to 
apply for tickets by letter to the Hon. and Rev. Francis Byng, Treasurer, 

uth Kensington Museum. Tickets can also he obtained at the Catalogue 
Sale Stall at the Museum, or will be forwarded on receipt of Post-office order, 
made payable to the Treasurer, at the Post-office, 8, Fulham Road, 
Brompton, S.W. 


UNIVERSITY OF GLASGOW. 
Class of CIVIL ENGINEERING and MECHANICS including Me- 
chanical Principles of Naval Architecture). This Class will open on Tues- 
day, the 8th of November, at 4 P.M. 


W. J. MACQUORN RANKINE, C.E., LL.D., Professor. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SC!/EN- 
TiFIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEG# taboratory and Class-rooms. 
Telegraphy and Photegraphy especially considered. Fees moderate.—Apply 
to Prof. E. V. GARDNER, FES. F.S.4., 44, Berners Street. W. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


TRANSACTIONS OF THE SOCIETY. 


Vol. VII., part 3, price 30s.—Containing Notes on the Habits of some 
Hymenopterous Insects from the North-Western Provinces of India. By 
CHARLES HORNE. With an Appendix, by Freperick Smit, of the 
British Museum. Illustrated with four plates. 

Vol. VIL, part 4, price 36s.—On a Collection of Birds trom North-eastern 
Abyssinia and the Bogos Country. By Dr. O. FINSCH. With Notes by 
the Collector, WiLL1AM JgsseE, Zoologist to the Abyssinian Expedition. Il- 
lustrated with four plates and a map. 

These may be obtained at the Society’s Office, 11, Hanover Square, W. ; 
at Messrs. Longmans’, Paternoster Row, E.C., or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society is now reduced to the 
sum of £1 1s. per annum, provided such Subscriptions be paid in advance 
before the 2gth of April in each year. 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, LONDON. 


A Course of 30 LECTURES on PSYCHOLOGY and LOGIC, by Prof. 
G. Croom Rosertson, of University College, will be given at the Hall, 15, 
Lower Seymour Street, W., on Wednesdays and Fridays, at 11.45 am., 
beginning on Wednesday, November 16. The Psychological part of the 
course will consist of 10 Lectures (till Christmas) on the Human Intelligence, 
being a preparation for the Lectuses on Logic to follow. Fee, for the whole 
course, £2 2s. ; for the Psychology only, 41 1. 

Class tickets, free tickets for the first Lecture, and prospectuses to be had 
of the Hon. Sec., J. E. Mylne, Esq , 27, Oxford Square, Hyue Park, W. 


DEGREES.—M.A., Ph.D, &c., in 
absentia or presentia. Qualified Gentlemen desirous of proceeding to 
Degrees in Arts, Law, Theology, Medicine, &c , receive official Instruction 
and Advice by writing to M. A., 145, Packington Street, London, N. 


N.B.—Only the applications of Qualified Candidates will be replied to. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STRE&T, 
LONDON, W. 
DrrectepD sy ARTHUR VACHER. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of Coloured 
Gem-like Minerals ; also the Microscopic Rainbow, an interesting and bril- 
Jiant combination of ever-changing minute colours. These Cabinet Slides 
are ptonounced the most beautiful yet seen under the Microscope. 2s. each, 
or both, 42 stamps post free.— Prepared only by F. WATSON, Greenmount 
Street, Beeston Hill, Leeds, who will forward an excellent Instrument for 
viewing the above for 36 stamps. ef 


In 1 vol. 8v0., of nearly 1,000 closely printed pages, and 40 plates, price, 
coloiired, Sos., plain, 36s. 


A HISTORY OF INFUSORIA, including 
all the British and Foreign Species of DESMIDIA‘ EZ and DIATO- 
MACE, by ANDREW PRITCHARD, Esq. Fourth Edition, enlarged 
and revised by J. T. Artipce, M.B., Wm. Arcuer, J. 
M.R.C.S., Prof. Wittiamson, F.R.S., and the AUTHOR. 


London: WHITTAKER & CO., Ave Maria Lane. 


This work is devoted to a History—based upon the researches of British 
au.d Foreign Naturalists—of e+th group of organisms comprised by Ehren- 
burg under the term /xfusoria, includifig the D smidiacez, Diatomacex, 
Phytozoa, Protozoa, Rotatoria, and ‘lardigrada. This is followed by a sys- 
tematic description of the several Families, Genera, and all known species, 
recent and fossil. The present edition has been greatly enlarged, and is 
illustrated by nearly 2,000 magnified figures. The ie Plates on Diatoma- 
cezx are by Tuffen West, F.L.S. 


To the Geologist and Microscopic Observer this work specially addresses 
itself, as a practical manual of the present state of our knowledge of the 
multitude of invisible forms of life, above named, not to be found in a single 
volume, nor in any one language. 
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MACMILLAN & CO.S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


It is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 


information, conveyed in clear and lucid English. The authors | 


are well known as among the foremost men “of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By 
ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d, 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 


speciality is the direct way in which every step is referred to the observ atory, | 


and in which the methods and instruments by which every observation is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”— Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J 
NORMAN LOCKY ER, F. R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.”— Atheneum, 

“ An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous IIlus- 
trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“Tt is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
a of knowled ge. And —— the book is small, it manages to 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T. ALCOCK, M.D. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 


‘*A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

‘*Tt has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”"—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Vocabulary of Logical Terms. 18mo. 3s. 6d. 


the Astronomer | 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D., 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 


The object of this work is te supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. ‘lhe Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With numerous Illustrations. Globe 8vo. price 6s. 6d. 


‘In nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.” —A theneum. 

‘* Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eyé in any part of India.” —A Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 125, 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODF RAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S ‘SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, ars. 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a —— of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 

In this volume, an attempt has been made to pro i a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C. H.H. CHEYNE, M.A. Crown 8vo. 3s. 6d. 

The first part of this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 
part the general rotation formule are applied to the particular case of the 
earth. 


MACMILLAN & CO., LONDON, 
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GEOLOGY.—Elementary Collections WILLIS, SOTHERAN, & CO., 
of ‘Mineralogy and Geclogy, can be Red at, 5; toy 20, to 14000 guineas 42, CHARING CROSS (Admiralty side), 


also single specimens of Minerals, Rocks, Fossils, and Recent Shells, Geolo- Established for the Sale and Purchase of Books relating to 
gical Maps, Hammers, Models of Gold Nuggets, all the recent publications, 


kc. of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, London, | ARCHITECTURE, ENGINEERING, AND SCIENCE 
A» 


GENERALLY. 
PRACTICAL INSTRUCTION is given in MINERALOGY and GE- 
OLOGY by Mr. TENNANT, F.R.G.S., at 149, Strand, Illustrated by New Books supplied at the fullest discount from the published prices. 


rumerous Specimens, Models, Diagrams, &c. Catalogues post free on receipt of one stamp. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOSKS, LEVELS. ETC. 
T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indian Governments. 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 


SIR CHARLES LYELL’S MANUAL OF. JUST OUT, FOURTH EDITION. 
GEOLOGY. | Price One Shilling, post free for Twelve Stamps. 
Nearly ready, with numerous Woodcuts, post 8vo. | A PLEA FOR REFLECTORS. Being 
sea — . | a complete description of and instructions for adjusting and using the new 
Princinles | Astronomical Telescopes, wiTH SILVERED GLAss SpecuLa ; also Appendices 


B. on Working and Silvering the Specula. With many Illustrations, by John 
of Man,” &c. | Browning, F.R.A.S. Fourth edition, much enlarged, with a Plate of Saturn 
| 


JOHN MURRAY, Albemarle Street. and Mars, additional illustrations, and much new matter. 


THE POCKET BYRON. 
Next week, 8 vols., 24mo., bound, and IN A CASE, price ONE GUINEA. 
THE COMPLETE POETICAL WORKS OF LORD BYRON. A 
New and beautifully printed Pocket Edition. 


** Books that you may carry to the fire, and hold readily in your hand, are | 
the most useful after all. A man will often look at them, and be tempted to 
go on, when he would have been frightened at books of a larger size, and of 
a more erudite appearance."—Dr. Fohnson. 


JOHN MURRAY, Albemarle Street. 


JOHN BROWNING, 111, Minories, London, E.C. 


ANCIENT CLASSICS FOR ENGLISH 
| READERS. 
Edited by the Rev. W. LUCAS COLLINS, M.A. 
The Volumes published contain :— 


: HOMER’S ILIAD. By the Eprror. 
- HOMER’S ODYSSEY. By the Same. 
HERODOTUS, By G. C. SWAYNE. 
DARWIN ON MAN. CAESAR. By ANTHONY TROLLOPE. 


. VIRGIL. By the Eprror. 
Nearly ready, with Illustrations, 2 vols. Crown 8vo. (uniform with ‘The | . HORACE. By THEopoRE MarTIN. 
Origin of Species.”). | 


THE DESCENT OF MAN, and On SELECTION in RelationtoSEX. | __A Volume will be published on the first of every alternate month, 


ON 


yon Darwiy, F.R.S., Author of ‘‘The Variation of Animals and | price 2s. 6d. 
Plants,” &c. WILLIAM BLACKWOOD & SONS, Edinburgh and Lon 
JOHN MURRAY, Albemarle Street. 
MR. W. ROBINSON’S NEW WORK ON MUSHROOMS. 
Continuation of 
DR. PERCY’S WORK ON METALLURGY. Large crown 8vo., cloth gilt, 6s. ; post free 6s. 6d. 
goer MUSHROOM CULTURE: its Extension 
Now ready. With numerous Illustrations, 8vo. jos. and Improvement. With many Illustrations, and an Account of every Phase 


THE META ; U R GY OF LEAD, of the Culture as practised in England and France, with Figures and De- 


} scriptions of the most important edible kinds. By W. R' »BINSON, F.L.S., 
including DESILVERIZATION and CUPELLATION. By JOHN | Author of ‘‘The Patks, Promenades, and Gardens of Paris,” &c. 
PERCY, M.D., F.R.S., Lecturer on Metallurgy at the Royal School of 


Mines. “Mr. W. Robinson has contributed a one little volume to the literature 
To be followed by of agarics ; the woodcuts which illustrate the author's useful hints are admir- 
VOL, IV.—Go tp, Sitver, AND Mercury. able.”—Daily Telegraph. 


VOL. V.—Pratinum, Tix, Nicket, Copart, ANTimony, Bismutu, F. WARNE & Co., Bedford Street, Covent Garden. 


ARSENIC, and other Metals. 


JOHN MURRAY, Albemarle Street. Every Saturday, 6d. ; Stamped, 7d. 
““MRANEW SYSTEM OF PHILOSopHY., THE PALL MALL BUDGET, 
‘ I—FORM. A Weekly Collection of Articles printed in the Patt MALL GazeTTe 
TIME and SPACE : a METAPHYSICAL ESSAY. from day to day, 
Part !.—Analysis of Perception and Association of Ideas. WITH A FULL AND WELL-DIGESTED SUMMARY OF NEW 


Part II.—Laws of Logic, with a Criticism on Hecet. By SHADWORTH 
H, Hopeson. 8vo. price 16s. cloth, 

ara sh The PALL MALL BUDGET i blished Saturday in ti 
THE THEORY of PRACTICE: anETHICAL INQUIRY. 3 Lo” capescetemnes y in time for 
despatch by the early morniug Mails. 
Boox I.—Analysis of the Sensations, Emotions, Passions ; of the Will, of 


Reasoning, of Choice, of Character ; and their Connection with the Cerebral | 4 Special Edition, printed on thin paper for the Foreign Post, is published 


Organisation. 


on Friday. 
Book II.—Logic of Ethic and Politic, containing a Logic of Jurisprudence, ° 
Political Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols. 8vo. price 24s. cloth. : OFFIce: 
London : LONGMANS, GREEN, & CO., Paternoster Row. 2, NORTHUMBERLAND STREET, CHARING CROSS. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co. 
at the Office, 16, Bedford Street, Covent Garden. —Tuurspay, Nov. 3, 1870 
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** To the solid ground 


Of Nature trusts the mind which builds for aye.”—WORDSWORTH 
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MINERALOGY AND MINING. 
ROYAL SCHOOL OF MINES, Jermyn 


Street. Mr. WARINGTON W. SMYTH, M.A., F.R.S., commenced a 
course of Forty Lectures on MINERALOGY at one o'clock, and Sixty Lec- 
tures on MINING at half-past Three o'clock on Tuesday last, the 8th of No- 
vember, to be continued on each succeeding Tuesday, Thursday, Friday, and 
Monday at the same hour, Fee for each course £4. 


TRENHAM REEKS, Registrar. 


ANTHROPOLOGICAL SOCIETY OF 
LONDON, 4, St. Martin’s Place, Trafalgar Square. Tuesday, November 
15th, at Eight p.m., Papers to be read :— 


1.—‘ Observations on the Condition of the Blood-Corpuscles in certain 
Races,” by Dr. R. H. BAKEWELL. 


2.—“‘ Tribal Affinities among the Aborigines of Australia,” by C. STANI- 
LAND WAKE, Esq., Dir. A.S.L. 


: 3-—‘‘ Description of Australian Aborigines and Half-Castes, with Exhibi- 
tion of Skulls,” by Dr. ROBERT PEEL. 


J. FREDERICK COLLINGWOOD, Secretary. 


UNIVERSITY OF GLASGOW. 
Class of CIVIL ENGINEERING and MECHANICS (including Me- 
chanical Principles of Naval Architecture). This Class will open on Tues- 
day, the 8th of November, at 4 P.M. 


W. J. MACQUORN RANKINE, C.E., LL.D., Professor. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TiFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.—Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, LONDON. 


A Course of 30 LECTURES on PSYCHOLOGY and LOGIC, by Prof. 
G. Croom RoBERTSON, of University College, will be given at the Hall, 15, 
Lower Seymour Street, W., on Wednesdays and Fridays, at 11.45 a.m., 
beginning on Wednesday, November 16. The Psychological part of the 
course will consist of 10 Lectures (till Christmas) on the Human Intelligence, 
being a preparation for the Lectures on Logic to follow. Fee, for the whole 
course, £2 2s. ; for the Psychology only, 41 1s. 


Class tickets, free tickets for the first Lecture, and prospectuses to be had 
of the Hon. Sec., J. E. Mylne, Esq., 27, Oxford Square, Hyde Park, W. 


CLIFTON COLLEGE.— The Post of 
Lecturer in EXPERIMENTAL PHYSICS will be vacant at Christmas. 
A good Mathematician preferred. Other information may be had on appli- 
cation to the Head Master, the College, Clifton, Bristol. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirEcTED By ARTHUR VACHER. 


NEW WORK BY DR. LIONEL BEALE, F.R.S. 


DISEASE GERMS: Their Supposed 
NATURE, Four Plates, 3s. 6d. 


ConTENTS, 
Poisonous Matter. Vegetable Germs. 
. Germ. Origin of Germs. 
Bioplasm. Spontaneous Generation. 
Yeast Germs. Vegetable Germs in Blood. 
Germs in the Air. in Tissues. 


Dust and Disease. Objections to the Theory. 
LONDON: JOHN CHURCHILL & SONS. 


In 1 vol. 8vo., of nearly 1,000 closely printed pages, and 40 plates, price, 
coloured, sos., plain, 3 


A HISTORY OF INFUSORIA, including 
all the British and Foreign Species of DESMIDIACE and DIATO- 
MACE, by ANDREW PRITCHARD, Esq. Fourth Edition, enlarged 
and revised by J. T. Artincr, M.B., Wm. Esg., J, RAL¥s, 
M.R.C.S., Prof. Wittramson, F.R.S., and the AUTHOR. 


London: WHITTAKER & CO., Ave Maria Lane. 


This work is devoted to a History—based upon the researches ot British 
aud Foreign Naturalists—of each group of organisms comprised by Ehren- 
burg under the term /nfusoria, including the Desmidiacez, Diatomacez, 
Phytozoa, Protozoa, Rotatoria, and Tardigrada. This is followed by a sys- 
tematic description of the several Families, Genera, and all known species, 
recent and fossil. The present edition has been greatly enlarged, and is 
illustrated by nearly 2,000 magnified figures. The New Plates on Diatoma- 
cez are by Tuffen West, F.L.S. 


To the Geologist and Microscopic Observer this work specially addresses 
itself, as a practical manual of the present state of our knowledge of the 
multitude of invisible forms of life, ‘tom named, not to be found in a single 
volume, nor in any one language. 


A NEW SYSTEM OF PHILOSOPHY. 
I.—FORM. 

TIME and SPACE : a METAPHYSICAL ESSAY. 

Part I.—Analysis of Perception and Association of Ideas. 

Part II.—Laws of Logic, with a Criticism on HEGEL. By SHADWORTH 
H, Hopcson. 8vo. price 16s. cloth. 

IL—MATTER. 

THE THEORY of PRACTICE: anETHICAL INQUIRY. 

Book I.—Analysis of the Sensations, Emotions, Passions; of the Will, of 
Reasoning, of Choice, of Character ; and their Connection with the Cerebral 
Organisation. 


Book II.—Logic of Ethic and Politic, containing a Logic of Jurisprudence. 
Political Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols. 8vo. price 24s. cloth. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 
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MACMILLAN & CO.’S NEW BOOKS, 
PROFESSOR HUXKLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. 8vo. ros. 64. 


THE BEGINNINGS OF LIFE. In- 
cluding an account of the present Pat st the ™ Spontaneous Generation” 
Controversy. By H. C. BAST "RS. , Professor of Pathological 
Anatomy in University College, lon. [Jn the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence, specially in reference to Mental Dis- 

e Royal College o sicians. ith ndix. EN AUDS- 
LEY, M.D., London. 


A DIGEST OF FACTS RELATING 
to the TREATMENT and UTILISATION of SEWAGE. By Professor 
CORF IELD, M.R.C.P. Prepared for the Committee of the British Asso- 
ciation. (Second Edition in the Press. 


THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from VALMrx1's Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo. 7s. 6d. [This day. 


TALES OF OLD JAPAN. Translated, 
with copious Explanatory Introductions and Comments. By A. B. MIT- 
FORD, Attaché to the British Embassy at Yedo. With 40 full-page Illustra- 
tions, Drawn and Engraved by Japanese Artists. (Shortly. 


DRYDEN’S POETICAL WORKS,— 
Edited, with Introduction and Notes, by W. D. CHRISTIE, M.A. __ 


‘NEW VOLUME OF THE GLOBE SERIES. 
COWPER’S POETICAL WORKS. 


Edited, with Biographical Introduction and Notes, by the Rev. W. BEN- 
HAM. Globe 8vo. 3s. 6d. [This day. 


NEW VOLUME OF THE GOLDEN TREASURY SERIES. 
A BOOK OF GOLDEN THOUGHTS. 


By HENRY ATTWELL, Knight of the Order of the Oak Crown. 18mo. 
45. 6d. (This day. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY LONSDALE, Crown 8vo. with Portrait, 8s. 6¢. [This day. 


JOHN WESLEY and the EVANGELI- 
CAL REACTION of the EIGHTEENTH CENTURY. B JULIA 
WEDGWOOD. Crown 8vo. 8s. 64. This day. 


FINE ART: A Sketch of its History, 


Theory, Practice, and Application to ney, Being a Course of Lectures 
delivered at the University of Cambridge. By Sir NM. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. [Shortly. 


PROFESSOR SEELEY’S LECTURES 


AND ESSAYS. [Shortly. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo. (Shortly. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


ELEMENTARY LESSONS in PHY- 


SICS. Hy BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo. (Nearly ready. 


MACMILLAN & CO, LONDON, 


CLARENDON PRESS PUBLICATIONS. 


Demy 8vo. 26s., with 12 plates. 
FORMS OF ANIMAL LIFE. Being 


Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 


“ Not only University students, but others also will find Dr. Rolleston’s 
work of the highest value in teaching them how miost profitably to study 
comparative anatomy.”—British Medical Fournat. 


Tt is classical, comprehensive, loaded, almost crammed, with knowledge, 
and exact... . . Professor Rolleston has conferred a great boon upon 
zoologists, has shown himself a thorough master of his subject.” —Fournad of 
Anatomy. 


AN ELEMENTARY TREATISE ON 


NATURAL PHILOSOPHY. By Sir W. THOMSON and Professor 
TAL [Jn the Press. 


Second Edition, with Solutions. 


CHEMISTRY FOR STUDENTS. By 


A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, University 
College, London. Extra feap. 8vo. Cloth. Price 8s. 6d. 


ACOUSTICS, THEORETICAL. 
Part. By W. F. DONKIN, M.A., F.R.S., Savilian Professor of Astro- 
nomy at Oxford. Crown 8vo. 75. 6d. Fe 


In crown 8vo. price 7s. 6d. 


EXERCISES in PRACTICAL CHEMIS- 
TRY: Qualitative Analysis. By A.G. VERNON HARCOURT, F.R.S. 
Lee’s Reader in Chemistry at Christ Church, Oxford, and H. G. MADAN, 
F.C.S. With numerous IIlustrations, 


“The plan of the book appears to us to be admirable, and the directions 
given for performing the various operations involved in the course are 
wonderfully precise and clear.” —Chemist and Druggist. 


Extra cap. 8vo. cloth, price 7s. 6d. 


AN ELEMENTARY TREATISE ON 
HEAT, with numerous Woodcuts and Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Director of the Observatory at Kew, 


‘« This compact little treatise is commendable both as an elementary expo- 
sition of the chief phenomena of heat and their practical applications, and 
also as a brief exposition of the philosophical theories which have recently 
given a new interest to the phenomena. The structure of the work is also 
excellent.”—Fortnightly Review. 


Demy 8vo. cloth, price 21s. 


DESCRIPTIVE ASTRONOMY. A Hand- 
book for the General Reader, and also for practical Observatory work. With 
224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S., 
Barmister-at-law. 


The aim of this work, briefly expressed, is general usefulness, whether in 
the hands of the student, the general reader, or the professional observer. 
Great pains have been taken to present the latest information on all branches 
of the science. The development of Astronomy is now so rapid that unless 
an author exercises constant vigilance his book must fall behindhand ; and it 
is believed that this volume not only contains the most recent discoveries and 
deductions, but that in it will also be found information hitherto to be met 
with only in the publications of learned societies, difficult of access and in- 
convenient for reference even to the Ast , and absolutely out of the 
reach of the general reader. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 


In a few days. 


NATURE. VOL. 


Royal 8vo. cloth, price ros. 6d. 
Cloth Cases for binding- VOL. II. may be had of all Booksellers, 


MACMILLAN & CO., LONDON. 
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MACMILLAN & SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of: their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described. ‘This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”—Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.”—A theneum. 

** An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous IIlus- 
trations. Fourteenth Thousand. r8mo. cloth. 4s. 6d. 


“It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. ..... The whole book shows 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T, ALCOCK, M.D. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


** To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such gourse alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, cari write so accurately 
and clearly.”"—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. x8mo. cloth. 4s. 6d. 


** A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

‘* It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 
25. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
Examples, and a Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE: 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
By W. H. FLOWER, F.R.S., £.R.C.S. unterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 


[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D., 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 62. 


The object of this work is to supply students and field-bctanists, with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn frei living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With numerous Illustrations. Globe 8vo. price 6°. 67. 


“Tn nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and collese pro- 
fessors, and students in India.”—A theneum, 

‘* Will enable the learner at once to master the elements of his sti'dy, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A en's Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown Svo. cloth. 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phénoiiiéna 
which actually have been observed. ; 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 125. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY,M.A, Second Edition, revised. 
Crown 8vo. cloth. 5s. 6d. 


PROFESSOR ROSCOE’S “« SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, rs, 


Westminster Review.— The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important Oy Ly memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6¢. 

In this volume, an attempt. has been made to produce a treatise on the 
Planetary theory, which, bein elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. ByC. H.H. CHEYNE, M.A. Crown 8vo. 3s. 6d. 


The first part of this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 


part the general rotation formula are applied to the particular case of the 
earth. 


MACMILLAN & CO., LONDON. 
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GEOLOGY.—Elementary Collections to 


illustrate the modern works on Geology, and facilitate the interesting study 
of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 guineas ; 
also single specimens of Minerals, Rocks, Fossils, and Recent Shells, Geolo- 
gical Maps, Hammers, Models of Gold Nuggets, all the recent publications, 
we. of J. TENNANT, Mineralogist to Her Majesty, 149, Strand, London, 


PRACTICAL INSTRUCTION is given in MINERALOGY and GE- 
OLOGY by Mr. TENNANT, F.R.G.S., at 149, Strand, Illustrated by 
rumerous Specimens, Models, Diagrams, &c. 


WILLIS, SOTHERAN, & CO.,, 
42, CHARING CROSS (Admiralty side), 
Established for the Sale and Purchase of Books relating to 
ARCHITECTURE, ENGINEERING, AND SCIENCE 
GENERALLY. 

New Books supplied at the fullest discount rom the published prices. 
Catalogues post free on receipt of one stamp. 


R. J. MITCHELL, NEW AND SECOND-HAND BOOKSELLER, 


52; 


PARLIAMENT STREET, 


Ss.W. 


(NEAR THE WHITEHALL CLuB,) WESTMINSTER. 


R. J. M. ho most respectfully to inform the Nobility and Gentry that, having recent! 
sharing Cross, which he had conducted for more than twenty-five years, he 


Co.’s Business, 42, C 


resigned the Management of Messrs. Willis, Sotheran, & 
as now opened an Establishment on his own account at the 


above Address, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEERING, and MISCELLANEOUS BOOKS, WORKS on the FINE 


ARTS, &c. BOOKBINDING in all its Branches.—A Catalogue sent Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of 


Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


Now out. 
By SONNENSCHEIN & NESBITT. 
Part I. in One Volume. INTEGRAL. Price 2s. 62. 
Parts II. III. FRACTIONAL AND APPROXIMATE CALCULA- 
TIONS. In One Volume, 3s. 6d. 
The Complete Work in One Volume, 5s. 6d. 
WHITTAKER & CO., Ave Maria Lane. 


THE CONTEMPORARY REVIEW. 


Monthly, 2s. 6a. 


ConTENTS FOR NovEMBER:— 
1.—Past Sieges of Paris. By William Stigand. 


2.—The Athanasian Creed: Postscript to the Article in the August Number. 
By the Dean of Westminster. 


3-—Conciliation and Arbitration. By George Potter. 
4-—The Christian Ministry not a Priesthood. By G. A. Jacob, D.D. 


5.—The War and General Culture. Conversations, Nos. II. and III. By 
the Author of ‘** Friends in Council.” 


6.—On the Formation of Coal. By Professor Huxley. 
7.—Mr. Gladstone in Transition. By A. Taylor Innes. 
8.—Europe and the War. By J. M. Ludlow. 

STRAHAN & CO., 56, Ludgate Hill, London. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of Coloured 
Gem-like Minerals ; also the Microscopic Rainbow, an interesting and bril- 
liant combination of ever-changing minute colours. These Cabinet Slides 
are pronounced the most beautiful yet seen under the Microscope. 2s. each, 
or both, 42 stamps post free.—Prepared only by F. WATSON, Greenmount 
Street, Beeston Hill, Leeds, who will forward an excellent Instrument for 
viewing the above for 36 stamps. 


NEW EDITION OF SIR JOHN LUBBOCK’S WORK ON 
PRIMITIVE MAN, 


On the roth instant, in 8vo. with 25 Woodcuts, 


THE ORIGIN OF CIVILISATION and 
the PRIMITIVE CONDITION of MAN; Mental and Social Condition 
of Savages. By Sir JOHN LUBBOCK, Bart., M.P., F.R.S. Author of 
** Prehistoric Times,” &c. Second Edition, revised. 


JUST OUT, FOURTH EDITION. 
Price One Shilling, post free for Twelve Stamps. 


A PLEA FOR REFLECTORS. Being 


a complete description of and instructions for adjusting and using the new 
Astronomical Telescopes, wi1TH SILVERED Guass SpEcULA ; also Appendices 
on Working and Silvering the Specula. With many Illustrations, by John 
Browning, F.R.A.S. Fourth edition, much enlarged, with a Plate of Saturn 
and Mars, additional illustrations, and much new matter. 


JOHN BROWNING, 111, Minories, London, E.C. 


PRICE EIGHTEENPENCE 


THE 
a Monthly Journal o 


THERAPEUTICS. 
Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. XXIX. for NOVEMBER, 1870, contains :— 


Orictnat CoMMUNICATIONS :— 

W. R. Basuam, M.D. The Therapeutic Value of some Salts of Potash 
in Reducing or Modifying the Amount of Uric Acid in Renal Calculus 
and Allied Urinary Disorders. 

ALFRED WILTsHIRE, M.D., M.R.C.P. Lond. On the Treatment of 
Puerperal Convulsions by Chloroform and Barnes’s Dilators, with 
Notes of a Case. 

Cuartes Douctas F. M.D. Observations on the of 
Therapeutics. 

CuristorpHER Heatu, F.R.C.S. A Fatal Case of Tetanus treated by 
Calabar Bean. 

Peter Hoop, M.D. On Senile Delirium. 

H. J. Norton, F.R.C.S. Surgical Notes from the War. 


REvIEws. 

OF THE MonTH. 

EXTRACTS FROM BRITISH AND FoREIGN JOURNALS. 
NoTEs AND QUERIES. 

BIBLIOGRAPHY. 


MACMILLAN AND CO. 
16, Bedford Street, Covent Garden, London. 


SCIENTIFIC BOOKS WANTED. 


‘Phillips's Life on the Earth, its Origin and Succession.” (Rede Lectures 
for 1860.) MacmILLan & Co., 6s. 6d. 
By D. G. Whitley: Truro. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Printed by R. Cay, Sons, & TAYLor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macm: & Co. 


URSDAY, Nov. 10, 1870 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 
Of Nature trusts the mind which builds for aye.” —NORDSWORTH 


No. 55, VOL. 3] 


THURSDAY, NOVEMBER 17, 1870 


PRICE FOURPENCE 


Regi d for Tr ission Abroad] 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS FOR 1870-71. 
Subscribers of Two Guineas are admitted to all the Courses. 
A Single Course, One Guinea, or Half-a-Guinea. 
(Lecture Hour, THree o’CLock.) 


Christmas Lectures (adapted to a Guvenile Auditory). 

Pror. ODLING, F.R.S.—Six Lectures. On BurNING AND UNBURN- 

1nc. On December 27th, 2gth, 31st, 1870; January 3rd, sth, 7th, 1871. 
Before Easter, 1871. 

Pror. MICHAEL FOSTER, M.D., F.L.S. Eleven Lectures. Own 
THE NuTRITION OF ANIMALS. On Tuesdays, January 17th to March 28th. 

Pror. ODLING, F.R.S. Eleven Lectures. On Davy's Discoveries 
in CHEmMistrY. On Thursdays, January 19th to March 3oth. 

W. H. CHANNING, Esq. Four Lectures. ON THE ProGRESS oF 
Civitisation, On Saturdays, January 21st to February r1th. 

Pror. JOWETT, M.A., Master of Balliol College, Oxford. Three 
Lectures. On Socrates. On Saturdays, Feb. 18th, 25th, and March 4th. 

H. O’NEIL, Esq., R.A. Four Lectures. ON THE SpirIT OF THE 
Ace. On Saturdays, March r1th to April rst. 

The Friday Evening Meetings will commence on Jan. zoth. 

The Friday Evening Discourses Jefore Easter will prodadly be given by 
Professors Tyndall and Odling, the Dean of Westminster, Mr. E. J. Reed, 
Mr. James N. Douglass, Dr. Carpenter, Capt. Noble, Professor Clerk 
Maxwell, Mr. J. Norman Lockyer, Mr. W. Mattieu Williams, and Professor 
Max Miller. 

To veo Friday Evening Meetings Members and their Friends only are 

mitted. 

After Easter. 

Pror. J. J. SYLVESTER, M.A., LL.D., F.R.S. Three Lectures. 
On Immanuet Kant. On Tuesdays, April 18th, 25th, and May 2nd. 

C. BROOKE, Esq, M.A., F.R.S. Two Lectures) On Force Anp 
Enercy. On Tuesdays, May oth and 16th. 

Pror. TYNDALL, LL.D., F.R.S. Eight Lectures. On Thursdays, 
April 2oth to June 8th. 

J. NORMAN LOCKYER, Esq., F.R.S. Eight Lectures. On As- 
TRONOMY, On Saturdays, April 22nd to June roth. 

To Non-Members the admission to all these Courses of Lectures is Two 
Guineas ; to a Single Course of Lectures, One Guinea or Half-a-Guinea, ac- 
cording to the leng h of the Course. 

Gentlemen desirous of becoming Members are requested to apply to the 
Secretary. 

New Memeers can be proposed at any Monthly Meetings. When pro- 
posed, they are admitted to all the Lectures, to the Friday Evening Meet- 
ings, and to the Library and Reading Rooms; and their Families are 
acmitted to the Lectures at a reduced charge. Payment :—First year, Ten 
Guineas: afterwards, Five Guineas a year; or a composition of Sixty 
Guineas. 

Prospectuses (when prepared) may be had in the hall. 

H. BENCE JONES, Hon. Sec. 


fAll Rights are Reserved 


UNIVERSITY OF GLASGOW. 


Ciass of CIVIL ENGINEERING and MECHANICS iincluding Me- 
chanical Principles of Naval Architecture). This Class will open on Tues- 
day, the 8th of November, at 4 P.M. 


W. J. MACQUORN RANKINE, C.E., LL.D., Professor. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCt:EN- 
TtFIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS CULLEGE : aboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate. - Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DrirectED sy ARTHUR VACHER. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of Coloured 
Gem-like Minerals ; also the Microscopic Rainbow, an interesting and bril- 
liant combination of ever-changing minute colours. These Cabinet Slides 
are pronounced the most beautiful yet seen under the Microscope. 2s each, 
or both, 42 stamps post free.— Prepared only by F. WATSON, Greenmount 
Street, Beeston Hill, Leeds, who will forward an excellent Instrument for 
viewing the above for 36 stamps. 


Now published, price 2s. 6d. 


H O RA E. 


By THEODORE MARTIN. 
Being Vol. VI. ot 
ANCIENT CLASSICS FOR ENGLISH READERS, 

Edited by the Rev. W. LUCAS COLLINS 
The previous Volumes of the Series contain ,— 

1. HOMER’S ILIAD. By the EpiTor. 

2. HOMER’S ODYSSEY. By the Same 

3. HERODOTUS, By G. C. Swayne, 

4. CAESAR. By ANTHONY TROLLOPE. 

5. VIRGIL. By the EpiTor. 

A Volume will be published on the first of every alternate month. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
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Price sd. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 
Being the Journal of the British Medical Association. 
Contents for Nov. It. 


Retrospective Address of the Pathological Society of Reading by Dr. 
R. C. Shettle. Dr. Embleton, ori Shouldertip Pain in Diseases of the Liver; 
Dr. MacCormac on Work in an Ambulance ; Pr. Bennet on The Climate 
of Algeria ; Dr. Eames on a Novel Treatment of Strychnia Poisoning. 


Historicat Nores.—Codliver Oil ; Hospitalism ; Use of the Thermometer, 
by W. B. Mushet, M.B. si 


Hosptrat Rerorts.—King’s College, Middlesex, and Leeds Hospitals. 


Reviews or New Books, &c.—Liebreich on the Ophthalmoscope ; St. 
Thomas’s and Liverpool Hospital Reports. 


New Inventions.—Fox’s Palatable Codliver Oil and Castor Oil ; Jakins’ 
Invalid Lift. 


Irish ScHoots or Mepictne.—The Introductory Addresses of the New 
Session. 


Leapinc ArTICLES.—On Medical Examinations and Medical Examining 
Boards. Examiners at the ‘ ol ege of Surgeons, the Amalgamation Scheme, 
Defects in the Registration of Birth, the fungoid Theory of Cholera, 

ial Essayists, How and Why Scarlet Fever is Prop+gated, Female 
Students in Edinburgh, Fever Accommodation in Glasgow, &c., &c. 


Notes or tHe War.—A Berlin Correspondence. The Sick and Wounded 
at Metz, the Medical Schools Closed, the War Museum, Abuse of the Red 
Cross, the Berlin Hiilfs-Verein, &c. 

Tue Prorosep Royat Socigty oF MEDICINE. 

Tue Society.—Discussion on Acute-Scurvy. 


University INTELLIGENCE, and the News of the Week, Notices to Cor- 
respondents, the Cost of Epidemics, the Prevention of Scarlet Fever, &c., &c. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


Just published, No. 14, price 6d. 
T HE ACADEM Y. 
A Record of Literature, Learning, Science, and Art. 


(Reviews, Critical Notices, Literary and Scientific Intelligence, 
Sorrespondence.) 


Subscription, 6s. for 12 Nos. post free, payable in advance. 
Vot. I. Price 6s. or 7s 6d, IN CLOTH. 
The Academy is published on 15th of each Month. 


WILLIAMS AND NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


Now ready, in 8vo., pp. 37°, with 8 Lithographs (z Colonred) and five Wood- 
cuts, price 14s. cloth, gilt top. 


MEDICO-CHIRURGICAL TRANSAC- 


TIONS published by the Royal Medical and Chirurgical Society of London. 
Vol. LI i. or Seconp Series, Vol. XXXYV. for the Year 1870. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Lately published, in folio, price ars. 


THE UNIVERSAL PROPORTION 
TABLE. 


By Prof. EVERETT, Queen’s College, Belfast. 


This table is virtually a slide-rule 160 inches long, and serves for multi- 

lication, division, or proportion, working correctly to three or four figures. 
fe affords the readiest means of computing percentage, and of performing 
many of the reductions required in scientific research. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In a few days. 
NATUR E. 


Royal 8vo. cloth, price ros. 6d. 
Cloth Cases for binding VOL. II. may be had of all Booksellers. 


MACMILLAN & CO., LONDON, 


Now Ready, Second Edition, Revised and Enlarged, with 1127 Engravings 
"on Wood, fcap. 8vo., 12s. 6d. 


A MANUAL OF BOTANY: 


Including the Stru unctions, Classification, Properties, and Uses 


By ROBERT BENTLEY, 
Professor or Botany in King’s College, onden: and to the Pharmaceutical 
iéty of Great Britain. 


JOHN CHURCHILL & SONS, New Burlington Street. 


Just Published, with Numerous Engravings, Part I., cloth, 4s. 6d. 


NATURAL PHILOSOPHY, an Elemen- 
TARY TREATISE by Professor A: PF} AT DESCHANEL, of Paris, 
translated aici, with*extensive additions, by J. D. Everett, D.C.L., 
Professor of atura’ ia nt in the Queen’s College, Belfast. 


In four Parts.—Part I. : Mechanics, Hydrostatics, and Pneumatics. 
London: BLACKIE & SON, 44, Paternoster Row. 


CLARENDON PRESS PUBLICATIONS 


Demy 8vo. 16s., with 12 plates. 


FORMS OF ANIMAL LIFE. Being 


Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. y 
GEORGE ROLLESTON, M.D., ERS, Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 

“Not only University students, but others also will find Dr. Rolleston’s 
work of the highest value in teaching them how most profitably to study 
comparative anatomy.”—Sritish Medical Fournad. 

“It is classical, comprehensive, loaded, almost crammed, with knowledge, 
and exact. . Professor Rolleston has conferred a great boon upon 
em has shown himself a thorough master of his subject.” —¥ournad of 

natomy. 


AN ELEMENTARY TREATISE ON 


NATURAL PHILOSOPHY. By Sir W. THOMSON and Professor 
TAIT. Un the Press. 


Second Edition, with Solutions. 
CHEMISTRY FOR STUDENTS. By 


A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, University 
College, London. Extra fcap. 8vo. Cloth. Price 8s. 6d. 


‘ACOUSTICS, THEORETICAL. 
Part 1. By W. F. DONKIN, M.A., F.R.S., Savilian Professor of Astro- 
nomy at Oxford. Crown 8vo. 7s. 6d. 


In crown 8vo. price 7s. 6d. 


EXERCISES in PRACTICAL CHEMIS-.- 
TRY: Qualitative Analysis. By A.G. VERNON HARCOURT, F.R.S. 
Lee’s Reader in Chemistry at Christ Church, Oxford, and H. G. MADAN, 
F.C.S. With numerous Illustrations. 


“*The plan of the book appears to us to be admirable, and the directions 
given for performing the various operations involved in the course are 
wonderfully precise and clear.”"—Chemist and Druggist. 


Extra cap. 8vo. cloth, price 7s. 6d. 


AN ELEMENTARY TREATISE ON 
HEAT, with numerous Woodcuts and Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Director of the Observatory at Kew! 

‘*This compact little treatise is commendable both as an elementary ex 
sition of the chief phenomena of heat and their practical applications, and 
also as a brief exposition of the philosophical theories which have recently 
given anew interest to the phenomena. The structure of the work is also 


Demy 8vo. cloth, price 21s, 


DESCRIPTIVE ASTRONOMY. A Hand- 


book for the General Reader, and also for practical Observatory work. With 
224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.A.S. 
Barrister-at-law. 
The aim of this work, briefly expressed, is general usefulness, whether in 
the hands of the student, the general reader, or the professional observer. 
Great pains have been taken to present the latest information on all branches 
of the science. The development of Astfonomy is now so rapid that tinless 
an author exercises constant vigilance his book must fall behindhand’; and it 
is believed that this volume not only contains the most recent discoveries and 
deductions, but that in it will also be found information hitherto to be met 
with only the of societies, difficult of access and in- 
convenient for reference even to the Astronomer, absolutel 
reach of the general reader. =“ 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 
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MACMILLAN & CO.’S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”— Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” Atheneum, 

“An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous IlIlus- 
trations. Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


‘* Tt is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will bé repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. .... . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.” —Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T. ALCOCK, M.D. 1s. 6d. ' 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some stich cotirsé alone can any substantial kiiowledge “of 
plants be conveyed with ‘certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that ‘of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
‘Twenty-first Thousand. 18mo. cloth. 4s. 6d. ; 


‘** A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

“* Tt has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 
25. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Vocabulary of Logical Terms. 18mo. 35. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
W. H. FLOWER, F.R-S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6<. 
[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D., 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. ‘The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium an1l 
Library of the Royal Gardens, Kew, and Proféssor of Botany in University 
College, London. With rumerous Illustrations. Globe 8vo. price 6s. 64. 


“In nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs’ and college pro 
fessors, and students in India."—A theneum. 

““ Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to 4 practical’ examination of the plants and 
flowers that meet his eye in any part of India.”—A Wen’s Indian Maid. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. "Crown clath. 
6s. 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. ‘6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8yo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. yo. cloth. 12s. 6d. 


AN ELEMENTARY TREATISE ON 
INAR TIBOR, with a Brie etch of the Problem up to th 
By HUGH GODFRAY, M.A, Second 
Crown 8vo. cloth. §s. 6d. . 


PROFESSOR ROSCOE’S “« SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo. ars. 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
té each lécture of extracts from the ‘most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu= 


dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. ‘With a collection of Preblems. By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth. 6s. 6d. 

In this volume, an attempt has been made to produce q treatise on the 
Plahetary theory, which, being elementdty in character, Should be so far 
complete as to contain all thatis usually requited by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, M.A. Crown 8yo. 3s. 6d, 


The first part of this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 
part the general rotation formule are applied to the parti case of the 
earth. 


MACMILLAN & CO., LONDON. 
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GEOLOGY.—Elementary Collections to 


illustrate the modern works on Geology, and facilitate the interesting study 
of Mineralogy and Geology, can be had at 2, 5, 10, 20, 50, to 1,000 guineas ; 
also single specimens of Minerals, Rocks, Fossils, and Recent Shells, Geolo- 
— Maps, Hammers, Models of Gold Nuggets, all the recent publications, 
we J. TENNANT, Mineralogist to Her Majesty, 149, Strand, London, 


PRACTICAL INSTRUCTION is given in MINERALOGY and GE- 
OLOGY by Mr. TENNANT, F.R.G.S., at 149, Strand, Illustrated by 
numerous Specimens, Models, Diagrams, &c. 


WILLIS, SOTHERAN, & CO., 
42, CHARING CROSS (Admiralty side), 


Established for the Sale and Purchase of Books relating to 


| ARCHITECTURE, ENGINEERING, AND SCIENCE 


GENERALLY. 
New Books supplied at the fullest discount rom the published prices. 
Catalogues post free on receipt of one stamp. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOGKS, LEVELS ETC. 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indian Governments, 


BUCKINGHAM 


WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 


Clinometers, Gold Band Aneroids, &c., manufactured by T. 


COOKE and SONS, may be had on application to the Works. 


In 1 vol. 8vo., of nearly 1,000 closely printed pages, and 40 plates, price, 
coloured, 50s., plain, 36s. 


A HISTORY OF INFUSORIA, including 
all the British and Foreign boy of DESMIDIA: E4 and DIATO- 
MACE, by ANDREW PRITCHARD, Esq. Fcurth Edition, enlarged 
and revised by J. T. Artipce, M.B., Wm. Arcrer, Esg., J. Ratrs, 
M.R.C.S., Prof. Witttamson, F.R.S., and the AuTHoR. 


London: WHITTAKER & CO., Ave Maria Lane. 


This work is devoted to a History—based upon the researches of British 
aud Foreign Naturalists—of e+ch group of organisms comprised by Ehren- 
burg under the term /#/usoria, including the D-smidiacez, Diatomacez, 
Phytozoa, Protozoa, Rotatoria, and ‘lardigrada. This is followed by a sys- 
tematic description of the several Families, Genera, and all known species, 
recent and fossil. ‘The present edition lias been Cm enlarged, and is 
illustrated by nearly 2,0co magnified figures. The New Plates on Diatoma- 
cez are by Tuffen West, F.L.S. 

To the Geologist and Microscopic Observer this work specially addresses 
itself, as a practical manual of the present state of our knowledge of the 
multitude of invisible forms of life, above named, not to be found in a single 
volume, nor in any one language. 


A NEW SYSTEM OF PHILOSOPHY. 
I.—FORM. 
TIME and SPACE: a METAPHYSICAL ESSAY. 
Part I.—Analysis of Perception and Association of Ideas. 


Part II.—Laws of Logic, with a Criticism on HEGEL. By SHADWORTH 
H. Hopcson. 8vo. price 16s. cloth. 


Il.—MATTER. 
THE THEORY of PRACTICE: anETHICAL INQUIRY. 
Book I.—Analysis of the Sensations, Emotions, Passions ; of the Will, of 


Reasoning, of Choice, of Character ; and their Connection with the Cerebral 
Organisation. 


Book II.—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 
Political Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols. 8vo. price 24s. cloth. 


London: LONGMANS, GREER, & CO . Paternoster Row. 


Immediately. royal 8vo.. with 132 Illustrations, 25s. 


TRAVELS IN THE AIR: A POPULAR 


Account of Balloon Voyages and Ventures. With Recent Attempts to 
Accomplish the Navigation of the Air. By J. GLAISHER, of the Royal 
Observatory, Greenwich. 


RICHARD BENTLEY, Publisher in Ordinary to Her Majesty. 


Immediate’y, in demy 8vo., with 2co Illustrations, ros. 6d. 


NEW AND CHEAPER EDITION OF 
THE HEAVENS. An Illustrated Handbook of Popular Astronomy. 
et oe GUILLEMIN. Edited by J. NORMAN LOCKYER, 


RICHARD BENTLEY, Publisher in Ordinary to Her Majesty. 


Immediately, in crown 8vo.. with 48 Illustrations, 5s. 


THE MARVELS OF THE HEAVENS. 


By CAMILLE FLAMMARION, Translated by Mrs. LOCKYER, Trans- 
lator of ‘‘ The Heavens.” 


RICHARD BENTLEY, Publisher in Ordinary to Her Majesty. 


Now ready, in crown 8vo. with 58 Illustrations, 7s. 6d., 


THE SUN. By Amedee Guillemin, 
Author of “The Heavens.” From the French by Dr. Phipson. 


RICHARD BENTLEY, Publisher in Ordinary to Her Majesty. 


Six Medals awarded to}. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
J. S. FRY AND SONS. 

This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 

Asample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


LOWER GREENSAND FOSSILS. 
FIFTY SPECIMENS FOR FIFTEEN SHILLINGS. 


HOS. D. RUSSELL has on hand a choice Collection of LOWER 
GREENSAND FOSSILS, which he offers in sets of 50 for 155., each set 
containing 20 of the following varieties :— 


Bones and teeth of the Ichthyosaurus, Plesiosaurus, and Pliosaurus ; 
Tm ban Echinites ; Corals, especially Verticellipora anastomosans ; Terebra- 
tulz, Rhynchonele, Ostrez, Gervilliz ; Belemnites, and their phragmocones; 


| Briozoz ; various sponges, including the famous Chenendopora fungiformis, 


or *‘ Petrified Salt-cellar” of Mantell, Manon, Tragos, Cnemidium, and 
Scyphia ; teeth and vertebra of Fishes, &c. 


Address THOMAS D. RUSSELL, hema Club, 37, Arundel Street, 
Strand, London, W.C. 


THE STUDENT’S MANUAL of COM- 
PARATIVE ANATOMY and GUIDE to DISSECTION. By G. 
HERBERT MORRELL, B.A., B.C.L. 

Part IL—MAMMALIA. To be published in November, 
IL.—SAUROPSIDA. 
Section 1.—AVES. Now ready, rs. 6d. 
2—REPTILIA. Shortly. 
III.—ICTHYOPSIDA. 
The 400 Plates illustrative of this work will be published in Parts agreeabl. 
with the Text. A Glossary of terms used will accompany the Volume. , 
London: LONGMANS, GREEN, & CO. 


Oxford : T. SHRIMPTON & SON. 


NEW WORK BY DR. LIONEL BEALE, F.R.S. 


DISEASE GERMS: Their Supposed 

NATURE. Four Plates, 3s. 
ConrTeENTSs. 

Vegetable Germs. 

Origin of Germs. 

Generation. 

egetable Germs in Blood. 

Germs in the Air. » in Tissues, 
Dust and Disease. Objections to the Theory. 


LONDON: JOHN CHURCHILL & SONS. 


Poisonous Matter. 
A Germ. 
Bioplasm. 

Yeast Germs. 


Now ready, with Eighty Illustrations, many of them full-paged. Demy 
8vo., SULT cloth, 21s. 
SCIENTIFIC RESULTS of a JOURNEY 
IN BRAZIL. 

a Bote AGASSIZ and his Travelling Companions. GEOLOGY AND 
PHYSICAL GEOGRAPHY OF BRAZIL. By C. F. HARTT, Professor of 

Geology in Cornell University. 
London : TRUBNER and CO, 8 and 60, Paternoster Row. 


Printed by R. Cray, Sons, & Taytor, at 7 2nd 8, Rread Street Hill, in the City of London, and published ty Macmittan & Co. 
at the Office, 16, Bedford Street, Covent Garden.—THunspay, Nov. 27, 1870 


Tay 
>. 
| 
= 
+ 
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To the 


solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 56, VOL. 3] 


THURSDAY, NOVEMBER 24, 1870 


[PRICE FOURPENCE 


Registered for Transmission Abroad] 


[All Rights are Reserved 


UNIVERSITY OF GLASGOW. 


Class of CIVIL ENGINEERING and MECHANICS (including Me- 
chanical Principles of Naval Architecture). This Class will open on Tues- 
day, the 8th of November, at 4 P.M, 


W. J. MACQUORN RANKINE, C.E., LL.D., Professor. 


ROYAL COUNCIL of EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- | 


TIFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate. — Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W, 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W, 


Directep sy ARTHUR VACHER. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of Coloured 
Gem-like Minerals ; also the Microscopic Rainbow, an interesting and _bril- 
liant combination of ever-changing minute colours. These Cabinet Slides 
are pronounced the most beautiful yet seen under the Microscope. 2s. each, 
or hoth, 42 stamps post free.— Prepared only by F. WATSON, Greenmount 
Street, Beeston Hill, Leeds, who will forward an excellent Instrument for 
viewing the above for 36 stamps, 


ZOOLOGICAL SOCJETY’S LATEST PUBLICATIONS. 
PROCEEDINGS of the SCIENTIFIC 


MEETINGS of the SOCIETY for 1870, Part II, With Coloured Plates, 


15s, with Uncoloured Plates, 4s. To be obtained at the Society’s Office, | 


11, Hanover Square, W, ; at Messrs. LonGmans’, Paternoster Row, E,C. ; 
or through any Bookseller, 


 @ATALOGUE OF SCIENTIFIC PA- 


ERS: thitipiled and published by the Royal Society of London. The first 
gat ade sale at the Office of the Royal Society, Burlington 


House. 
Price each vol., Half Morocco 28s., Cloth 20s. Can be had through any 
Bookseller. 


In 1 vol. 8vo., of nearly 1,000 closely printed pages, and 40 plates, price, 
coloured, 5os., plain, 36s. 


A HISTORY OF INFUSORIA, including 
all the British and Foreign Species of DESMIDIACEZ and DIATO- 
MACE, by ANDREW PRITCHARD, Esq. Fourth Edition, enlarged 
and revised by J. T. Artince, M.B., Wm. Arcner, Esq., J. RAL¥s, 
M.R.C.S., Prof. Wi_ttAmson, F.R.S., and the AUTHOR. 


London: WHITTAKER & CO., Ave Maria Lane. 


This work is devoted to a History—based upon the researches of British 
aud Foreign Naturalists—of each group of organisms comprised by Ehren- 
| burg under the term /#fusoria, including the Desmidiacez, Diatomacez, 
| Phytozoa, Protozoa, Rotatoria, and Tardigrada. This is followed by a sys- 
tematic description of the several Families, Genera, and all known species, 
recent and fossil. The present edition has been gy enlarged, and is 
illustrated by nearly 2,000 magnified figures. The New Plates on Diatoma- 
cez are by Tuffen West, F.L.S. 

To the Geologist and Microscopic Observer this work specially addresses 
itself, as a practical manual of the —_ state of our knowledge of the 
multitude of invisible forms of life, above named, not to be found in a single 
volume, nor in any one language. 


A NEW SYSTEM OF PHILOSOPHY. 
I.—FORM. 

TIME and SPACE: 2 METAPHYSICAL ESSAY. 

Part I.—Analysis of Perception and Association of Ideas. 

Part II.—Laws of Logic, with a Criticism on Hecet. By SHADWORTH 
| H, Hopcson. 8vo. price 16s. cloth 
IL—MATTER. 
| THE THEORY of PRACTICE: anETHICAL INQUIRY. 
| _ Boox I.—Analysis of the Sensations, Emotions, Passions ; of the Will, of 
| Reasoning, of Choice, of Character ; and their Connection with the Cerebral 
| Organisation. 
| Boox II.—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 


Political Economy, Philology, &c., with a General View of the Connection o' 
| the Sciences. By the same Author. 2 vols. 8vo. price 24s. cloth. 


} London: LONGMANS, GREEN, & CO., Paternoster Row. 


| Now Ready, Second Edition, Revised and Enlarged, with 1127 Engravings 
on Wood, fcap. 8vo., 12s. 6d. 


A MANUAL OF BOTANY: 


Including the Structure, Functions, Classification, Properties, and Uses 
of Plants. 
By ROBERT BENTLEY, 
Professor or Botany in King’s College, London, and to the Pharmaceutical 
Society of Great Britain. 


JOHN CHURCHILL & SONS, New Burlington Street. 


| 


Just Published, with Numerous Engravings, Part I., cloth, 4s. 6d. 


NATURAL PHILOSOPHY, an Elemen- 
TARY TREATISE by Professor A. PRIVAT DESCHANEL, of Paris, 
translated and edited, with extensive additions, by J. D. Everett, D.C.L., 


THE N EW FROG PLATE.—A Polished Professor of Natural Philosophy in the Queen's College, Belfast. 


Mahogany Frog-Plate, with Silk Bag complete for viewing the circulation in In four Parts.—Part I. : Mechanics, Hydrostatics, and Pneumatics. 


*s Foot, &c. Sent free 
eg we FIELD, 79, Preston Street, Faversham, Kent. 


Post on receipt of One Shilling 


London: BLACKIE & SON, 44, Paternoster Row. 
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MACMILLAN & NEW BOOKS. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. 8vo. tos. 6d. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations. 
[Shortly. 


THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the ‘‘Spontaneous Generation” 
Controversy. By H.CHARLTON BASTIAN, M.D., F.R.S., Professor of 
Pathological Anatomy in University College, London. (Jn the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence, specially in reference to Mental 
Disorders ; being the GULSTONIAN LECTURES for 1870, delivered 
before the Royal College of Physicians. With Appendix. By HENRY 
MAUDSLEY, M.D., London. [Nearly ready. 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
delivered at the University of Cambridge By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo. 10s. 6d. (This day. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS, 8vo. 10s. 6d. [This day. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse),; Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo. 18s. 

(This day. 


MACMILLAN’S SCHOOL CLASS BOOKS. 
LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous [llustra- 
tions and Coloured Diagram, 4s. 6d. (This day. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from Vatmrxt's Sanskrit Poem, th > 
FREDERIKA RICHARDSON, Crown Oa. on 


TALES OF OLD JAPAN. Translated, 


with copious Explanatory Introductions and Comments. By A. B. MIT- 
FORD, Attaché to the British Embassy at Yedo. With 40 Sd Illustra- 
tions, Drawn and Engraved by Japanese Artists, (Shortly, 


NEW VOLUME OF THE GLOBE SERIES. 
COWPER’S POETICAL WORKS. 


Edited, with Biographical Introduction and Notes, by the Rev. W. BEN- 
HAM. Globe 8vo. 3s, 6d. [This day, 


NEW VOLUME OF THE GOLDEN TREASURY SERIES. 


A BOOK OF GOLDEN THOUGHTS. 
By HENRY ATTWELL, Knight of the Order of the Oak Crown. 18mo. 
48. 6d. (This day. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil : 
HENRY LONSDALE. Crown 8vo. with Portrait, 8. bd. 


JOHN WESLEY and the EVANGELI- 
CAL REACTION of the EIGHTEENTH CENTURY. By JULIA 
WEDGWOOD. Crown 8vo. 8s. 6d. [This day. 


New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
J. BRYCE, B.C.L., Regius Professor of Civil Law, ~. , 
is day. 


8vo. 75. 6d. 


MACMILLAN & CO, LONDON, 


CLARENDON PRESS PUBLICATIONS. 


Demy 8vo. 16s., with 12 plates. 


FORMS OF ANIMAL LIFE. Being 
Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. Ry 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 

“* Not only University students, but others also will find Dr. Rolleston’s 
work of the highest value in teaching them how most profitably to study 
comparative anatomy.”—British Medical Fournal. 

“Tt is classical, comprehensive, loaded, almost crammed, with knowledge, 
and exact. . . . Professor Rolleston has conferred a great boon upan 
zoologists, has shown himself a thorough master of his subject.” ~~¥ournad af 
Anatomy. 


Second Edition, with Solutions. 


CHEMISTRY FOR STUDENTS. By 


A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, University 
College, London, Extra feap. 8vo. Cloth. Price 8s. 6d. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 


In a few days. 
NATUR E. 
Royal 8vo. cloth, price ros. 6d. 
Cloth Cases for binding VOL. II. may be had of all Booksellers. 


MACMILLAN & CO,, LONDON. 


Il. 


Price sd. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
Contents for Nov. 18. 


A Lecture on Scarlet Fever and its Prevention. By G. Johnson, M.D., 
F.R.C.P., Professor of Medicine in King’s College, &c. 


Jaunpice arter Anxiety: Administration of Bromide of Potassium. 
Quick Recovery. By T. Churton, Esq. 


Notes on the Epidemic of Relapsing Fever in Liverpool. By R. Gee, 
M.D., M.R.C.P., Physician to the Liverpool Fever Hospital, &c. 


Recollections of Work in an Ambulance. By W. MacCormac, F.R.C.S., 
Surgeon, General Hospital, Belfast. 

Case of Successful Operation for Non-Union after Rupture of the Liga- 
mentum Patelle. By J. J. Hill, Esq. 

The Therapeutics of the Sea-side ; with Special Reference to the North 
east Coast. By G. Oliver, Esq. 

Intestinal Obstruction: Amussatt’s Operation: Recovery. 


By T. B. 
Bott, M.D., Surgeon to the Dispensary, Bury. 


Hospital Reperts. 
ScHoots or Mepictne.—The Adelaide Hospital.—Meath Hospital. 


Leaving ArticLes.—The Intimate Pathology of Contagion. II. The 
Week. Medical Items.—Medical Mayors.—The Red Cross Societies.— 
Cholera in Russia. —Contagious Diseases in London.—Statistics of Disease. 
—The Medical Bill—The Hunterian Society.—Archzological Extracts.— 
Meat for the Million.—Students of the Day.—Milk as a Vehicle of Infection. 
—Liebig on Fermentation and the Origin of Muscular Force.—A Canadian 
Medical Association.—Chylous Urine.—Our Successful Enemy.—Spread of 
Scarlet Fever.—A Canadian Medical Bill.—Medical Affairs in Liverpool.— 
Scarlet Fever and the Duty of a Master.—Inquests on Small-Pox. 


ScoTLAND.—University of Edinburgh.—Female Medical Students. 


_ IrELAND.—Conference of the Medical Bodies.—Retention of Dead Bodies 
in Hospitals.—The Army and Navy Services.—Medicines for Poor.—Law 
Dispensaries and Workhouses.—Pharmacy Bill for Ireland. 


Notes of the War.—Association Intelligence.—Reports of Societies.—Cor- 
respondence. — Poor-Law Medical Service. ~ University Intelligence.— 
Medical News. 


BOOKS WANTED. 
Z By MACMILLAN and CO., Cambridge. 
Brongniart’s Hist. des Végétaux, Fossiles, all published Paris, 1828, 
Cambridge Mathematical Journal, No. 7 or vol 2. 
Carpenter's Comparative Physiology, 4th Ed. 
Curtis’s Botanical Magazine, 2nd and 3rd Series. 
Gray, J. E., List of Mammalia, 1843 (Br. Museum). 
Gray, G. R., List of Genera of Birds, 1855 (Br. Museum). 
Palzontographical Society’s Publications, Vol. 10 to —. — 
Sowerby’s English Fungi, with Supplement, 4 vols., folio 179 to —. 
Sowerby’s Supplement to First Edition of English Botany, vols. 2, 3, 4 
and all issued of 5. 
Westwood and Humphrey’s British Moths, 2 vols., 4to. 
Gentlemen having any of the above, with which they are willi 
will oblige by reporting price and condition. po ee ii 
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MACMILLAN & CO.S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, affording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 


ASTRONOMY. — By the Astronomer 
ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”—Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulz, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S, Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” —A thenaeum. 

‘An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museumnz. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. . . . . . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.”—Guardian. 


QUESTIONS ON THE SAME FOR 


SCHOOLS. By ALCOCK, M.D. 1s. 6d. 


BOTANY.— PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. r8mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver's, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
‘“RGANIC. With Numerous Illustrations and Chromo-Litho. of the 
a Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 


Twenty-a..* Thousand. 18mo. cloth. 4s. 6d. 


o ~et, carefully elaborated, and well-arranged manual.”— 
A small, compa. 
= val j fiel * and it can scarcely fail to take its place as the 

as no rival in its fiela ~mistry is now studied.”—Chemical News. 
text book at all schools where che. ad 


POLITICAL ECONOM. 
NERS. By MILLICENT GARRETT FAWC%- 


“tar 
LOGIC.—Professor Jevons’ Elemen.~ y 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Question. 
and Examples, and a Vocabulary of Logical Terms. 18mo. 35. 6d, 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870, 
By W. H. FLOWER, F.R.S., F.R.C.S. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 


[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D., 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. 10s. 6. 

The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With numerous Illustrations, Globe 8vo. price 6s. 6d. 

“Tn nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India,” —A theneum., 

“* Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.” —A Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 8¥vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s. 64. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised, 
Crown 8vo. cloth. 5s. 6d. 


PROFESSOR ROSCOE’S “ SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8yvo, zs. 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a cont beaks for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 


THE PLANETARY THEORY. With a collection of Problems. By 
H. H, CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 


In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, M.A. Crown 8vo, 3s. 6d, 
The first part of this work consists of an application of the method of the 


variation of elements to the general problem of rotation. In the second 


<I part ‘ general rotation formule are applied to the particular case of the 
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“By a thorough knowledge of the natural 
laws which govern the operations of diges- 
tion and nutrition, and by a careful applica- 
tion of the fine properties of well-selected 
Cocoa, Mr. Epps has provided our breakfast- 
tables with a delicately-flavoured beverage 
which may save us many heavy doctors’ 
bills.”— Civil Service Gazette. 


EPPS’S 


GRATEFUL 


(JAMES EPPS & CO., HOMG@OPATHIC CHEMISTS) 


COMFORTING 


COCOA. 


R. J. MITCHELL, NEW AND 


52; 


PARLIAMENT STREET, 


SECOND-HAND BOOKSELLER, 


s.W. 


(NEAR THE WuITEHALL CLus,) WESTMINSTER. 


R. J. M. begs most respectfully to inform the Nobility and Gentry that, having recently resigned the Management of Messrs. Willis, Sotheran, & 
Co.’s Business, 42, Charing Cross, which he had conducted for more than twenty-five years, he has now opened an Establishment on his own account at the 
above Address, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEERING, and MISCELLANEOUS BOOKS, WORKS on the FINE 


ARTS, &c. 


BOOKBINDING in all its Branches. —A Catalogue sent Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


RES. 


JOSEPH GILLOTTS 
PENS. 
Sold by all Dealers throughont the World, 


NEW WORK BY DR. LIONEL BEALE, F.R.S. 


DISEASE GERMS: Their Supposed 
NATURE. Four Plates, 3s. 6d. 


ConTENTS. 
Poisonous Matter. 
Germ. 
Bioplasm. 
Veast Germs. 
Germs in the Air. 
and Disease. 


Vegetable Germs. 

Origin of Germs. 

Spontaneous Generation. 

Vegetable Germs in Blood. 
in Tissues. 

Objections to the Theory. 


LONDON: JOHN CHURCHILL & SONS. 


— 


Shortly will be published, 


INTRODUCTORY ADDRESSES | 


delivered at the Opening of the University of Glasgow, Session 1870 71. 


Comprising the Addresses of 
PROFESSOR LUSHINGTON, 
PROFESSOR JOHN CAIRD, D.D., 
PROFESSOR BERRY, M.A., 
PROFESSOR YOUNG, M.A., 
with a Prefatory Notice of the New Buildings, by Dr. ALLEN THOMSON. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


NEW AUTOMATIC ELECTRIC LAMP. 


1a this very convenient and useful Lamp, the distance between the Carbon 


points is regulated by a Self-Acting Electro Magnet. From six to twelve 
cells will give a light applicable for throwing a disc on the screen, or showing 
the leading effects in Spectrum Analysis. It is well adapted for Exhibiting 
Photographs on a large scale. Circular for stamped envelope. Price ot 
Lamp, £2 2s. Grove’s Platinum Battery per cell, ros. ; Bunsen’s, ss. 


OHN BROWNING, Optical and Physical Instrument Maker to Her 


ajesty’s Government, the Royal Observatory, and the Observatories of 
Kew, Cambridge, and Utrecht, &c., 111, Minories, London, E.C. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Brea? 


at the Office, 16, Bedfe Street Hill, in the City of London, and 


Royal Observatory, &c. 


Lately published, in folio, price 21s. 


THE UNIVERSAL PROPORTION 
TABLE. 
By Prof. EVERETT, Queen's College, Belfast. 
This table is virtually a slide-rule 160 inches long, and serves for multi- 
plication, division, or proportion, working correctly to three or four figures. 


it affords the readiest means of computing percentage, and of performing 
many of the reductions required in scientific research. 


London: LONGMANS, GREEN, & CO., Paternoster Row, 


In crown 8vo., with 13 Illustrations, price ros. 6d. 


OTHER WORLDS THAN OURS; the 
Plurality of Worlds Studied under the Light of Recent Scientific Researches, 
3y RICHARD A. PROCTOR, B.A., F.R.A.S., Author of * Saturn and 
its System,” &c. Second Edition, revised. 


By the same Author, nearly ready, uniform with the above, 


THE SUN, RULER, LIGHT, 'FIRE, and 


LIFE of the PLANETARY SYSTEM. ‘“ 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW EDITION OF SIR JOHN 
PRIMITIVE 


LUBBOCK’S WORK ON 
MAN, 


In One Volume 8vo., with 25 Woodcuts, price 16s. 


THE ORIGIN OF CIVILISATION 
and the PRIMITIVE CONDITION of MAN; Mental and Social Condi- 
tion of Savages. By SIR JOHN LUBBOCK, BART., M.P., F.RS., 


| Author of ‘‘ Prehistoric Times,” &c. Second Edition, revised. 


London: LONGMANS, GREEN, & CO., Paternoster ~ Se 


THE MINIATURE SPF" 
This Instrument will show many of Fraunh ~ «¢CTROSCOPE. 
metals and gases, and the absorption * ‘s lines, the bright lines of the 
liquids. in gases, crystals or 

Price, with five prisms . 

These Instrumer a tenses, adjustable slit 
12s. 6d., ane @an be 
New « 128. 6d. 


ar -ustrated Catalogue of Spectroscopes post free for 3 stamps. 


~_ -YHN BROWNING, Optical and Physical Instrument Maker to the 
+» &e., t11, Minories, London, E.C. 


© oand £1 ro 6 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WoORDSWORTH 


No. 57, VOL. 3] 


THURSDAY, DECEMBER 1, 1370 


[PRICE FOURPENCE 


Registered for Transmission Abroad] 


{All Rights are Reserved 


ANTHROPOLOGICAL SOCIETY OF 
LONDON, 


4, St. Martin’s Place, Trafalgar Square. Tuesday, December 6th, at 8 p.m. 
Papers to be read :— 

1.—*‘ On the Races Inhabiting the British Isles.” By Mr. A. L. Lewis. 

2.—On Archaic Structures of Cornwall and Devon.” By Mr. A. L. 
Lewis. 

3—On Forms of Ancient Interment in Antrim.” By Dr. SincLatr 
Ho.pen. 

J. FRED. COLLINGWOOD, Secretary. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
Ti FIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and considered. Fees moderate. - Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLEBOROUGA STREET, 
LONDON, W. 
DrirREcTED BY AR’THUR VACHER. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
for 1870, parts I. and II,, containing the Papers read at the Scientific Meetings. 
With Coloured Plates, 15s. each ; with Uncoloured Plates, 4s. each. 

InpEx to the Proceedings of the Zoological Society from 1830 to 1847, and 
from 1848 to 1860, in two volumes. Price 6s. each. 


TRANSACTIONS of the SOCIETY, Vol. VII., part 3. Price 30s. 
Containing Paper by CHartes Horne, Esq, F.Z.S. otes on the Habits 
of some Hymenopterous Insects from the North-Western Provinces of India, 
with an Appendix containing Descriptions of some new Syecies of Apidz 
and Vespidz collected by Mr. Horne: by Freperick Smitu, of the British 
hg Illustrated with four Plates, from Drawings by the Author of the 

otes, 

Vol. VII, part 4. Price 36s. Containing Paper by Dr. O. Finscu, 
C.M.ZS. Ona Collection of Birds from North Eastern Abyssinia and the 
Bogos Country, with Notes by the collector, Wil'iam Jesse, C.M.Z.S., Zoolo- 
gist to the Abyssinian Expedition. Illustrated with a Map and four Plates. 

LIST OF VERTEBRATED ANIMALS living in the Gardens of the 
Zoological Society of London. (Fourth Edition.) Price 1s. 6d. 


These may be obtained at the Society’s Office, 11, Hanover Square, W. ; 
at Messrs. Loncmans’, Paternoster Row, E.C. : or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year.’ 


PRIVATE TUITION IN GEOLOGY. 


The Rev. G. HENSLOW, M.A, F.L.S., F.G.S. (Cambridge Honours in 
1858, and “ distinguished” in Botany, Geology, and Mineralogy) ; Examiner 
in the Cambridge Natural Science Tripos in 1867-68, is organising an Even- 
ing Class for the Study of Geology, with reference to the Indian Civil Service 
Examination, &c. Terms, &c., on application to him at St. John’s Parsonage, 
St. John’s Wood, N.W. 


THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of Fraunhofer’s lines, the bright lines of the 
o—_ and gases, and the absorption bands in coloured gases, crystals or 
iquids. 
Price, with five prisms . £1 o oand £1 10 
Ditto, with Achromatic Lenses, adjustable slit e - 220 
These Instruments can be adapted to the Microscope; prices £1 2s., 
4&t 12s. 6d., and £2 12s. 6d. 
New Illustrated Catalogue of Spectroscopes post free for 13 stamps. 


JOHN BROWNING, Optical and Physical Instrument Maker to the 
Royal Observatory, &c., &c., 111, Minories, London, E.C. 


NEW AUTOMATIC ELECTRIC LAMP. 


In this very convenient and useful Lamp, the distance between the Carbon 
points is regulated by a Self-Acting Electro Magnet. From six to twelve 
cells will give a light applicable for throwing a disc on the screen, or showing 
the leading effects in Spectrum Analysis. It is well adapted for Exhibiting 
Photographs on a large scale. Circular for stamped envelope, Price of 

mp, 42 2s. Grove’s Platinum Battery per cell, tos. ; Bunsen’s, ss. 

JOHN BROWNING, Optical and Physical Instrument Maker to Her 
Majesty's Government, the Royal Observatory, and the Observatories of 
Kew, Cambridge, and Utrecht, &c., 111, Minories, London, E.C. 


PELICAN Life INSURANCE COMPANY. 


ESTABLISHED IN 1797. 
70, LOMBARD-ST., City ; and 5, CHARING-CROSS, Westminster. 


DrREcTORS :— 
Henry Robert Brand, Esq., M.P. Kirkman D. Hodgson, Esq., M.P. 
Octavius E. Coope, Esq. Henry Lancelot Holland, Esq. 
Tohn Coope Davis, Esq. Sir John Lubbock, Bart.,M.P.,F.R.S. 
Henry Farquhar, Esq. John Stewart Oxley, Esq. 
Charles Emmanuel Goodhart, Esq. Benjamin Shaw, Esq. 
J. A. Gordon, Esq., M.D., ERS Marmaduke Wyvill, Jun., Esq. 


FINANCIAL POSITION. 


Total amount insured with Bonus additions .. .. ..£3,007.431 
Liability on the same at 3 per cent. interest .. .. .. 846,712 
Annual revenue from premiums.. .. .. «.. £92,787 
from Interest... .. .. «+ «+ 57,763 
149,950 


The whole invested in Government, real, and other first-class securities, ia 
addition to which the assured have the guarantee of a large and wealthy 
proprietary. 

For prospectuses and forms of proposal apply at the Offices as above, or to 
the Agents of the Company. 


N.B.—The Publications cannot be sent out By Post, but are delivered 
Gratis at any atidress within the Metropolitan Districts, 


ROBERT TUCKER, Secretary and Actuary. 
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STANFORD'S ATLASES. 


New Editions, 1870. 


The Maps in these Atlases are presented in a very attractive form, at the 
same time no exertion has been spared to render them accurate and reliable, 
in order to maintain the high position they have always held in the estimation 
of savans. The latest political changes have been carefully marked, and the 
results of the various recent explorers’ journeys have been inserted, amongst 
which may be mentioned the Pundits in Tibet; the French up the Me- 
Khong; Mr. Elias on the new course of the Hoang-Ho; and others in 
Arabia, Abyssinia, &c. 

The railways have also been very carefully corrected on the whole series. 


New Edition, 1870. Strongly Half-bound Russia, in One Vol. with the Maps 
Coloured, £9 10s. 


COMPLETE ATLAS OF ANCIENT 
AND MODERN GEOGRAPHY: Containing 230 Modern, Classical, and 
Celestial Maps, with Plans of Celebrated Cities, and Alphabetical Indexes, 
Designed and Arranged under the Superintendence of the Society for the 
Diffusion of Useful Knowledge. Constructed by eminent Geograp and 
engraved in the best manner on Stee! Plates. 

A very interesting and instructive feature in this Atlas is that the Classical 
and Modern Maps are drawn on the same scale, and are so arranged as to be 
readily and easily compared, whilst containing, as it does, Celestial, re A 
cal, and Physical Maps, Plans of all the more important Cities, and the 
Environs of several Capitals, it may be considered almost unique. 


New Edition, 1870. With all the latest Additions and Corrections, 150 
Coloured Maps, half-bound, with Index, £5 5s. 


USEFUL KNOWLEDGE SOCIETY’S 
ATLAS OF MODERN GEOGRAPHY. 

This Atlas is similar to the above, but as its name implies, it does not con- 
tain any of the Classical Maps ; most of the Town plans are also omitted. It 
contains Geological and Physical Maps of England and Wales; the Six 
Celestial Maps by the late Sir John Lubbock, Bart. ; ard all the Modern 
Maps in the series, including the large scale Maps of England and Wales, 
Scotland, Ireland, India, and the United States. 


New Edition, 1870 (with an Index on the front edge, thus enabling any 
Map to be instantly referred to, without consulting the ‘Table of Contents), 


half-bound Morocco, £3 3s. 
FAMILY ATLAS. A Selection of 80 


Coloured Maps, from the Useful Knowledge Society’s Series (including an 
entirely new Map of India, combining the most recent Surveys, and a new 
Map of Persia, extending to Trebizond and Alexandretta, and showing the 
Euphrates Valley Route), embracing the most recent Discoveries in all parts 
of the World, the Geography of Arabia and Abyssinia having been entirely 
remodelled from recent Surveys and explorers’ journeys Plans of London 
and Pars, or a large scale; the Geological Map of England and Wales, by 
Sir Roderick I. Murchison, Bart., K.C.B., F. RS , &c. ; and the Star Maps, 
by the late Sir John Lubbock, Bart., are also included. 


New Edition, 1870, with Additions and Corrections, strongly half-bound, ats. 


CYCLOPAEDIAN ATLAS of GENERAL 
MAPS : Containing 39 Coloured Maps, selected from the Series designed by 
the Useful Knowledge Society, with Index. 

This Atlas formsa very convenient and handy companion to the “ National,” 
“ English,” and other Cyclopedias and Gazetteers, and should certainly find 
a place in every library where a larger Atlas is not kept. 


New Edition, 1870. Half-bound Morocco. Gilt edges. £1 118 6d. 


UNIVERSITY ATLAS OF CLASSICAL 
AND MODERN GEOGRAPHY. Containing 53 Ancient and Modern 
Maps, Coloured, with valuable consulting Indexes. 


New Edition. 1870. Cloth Lettered. 12s. 6d. 


HARROW ATLAS OF MODERN GEO- 
| dial Containing 30 Coloured Maps, with Index to the Principal 
laces. 

The selection of these Maps for the use of the great public school at Harrow 
offers the strongest proof of their superiority. 

Being the largest Maps of their class, their size (17 inches by 14) affords 
opportunities for the introduction of various details for which there is no room 
in the Maps of smaller Atlases. In the present edition the new Railways 
have been added, and all the latest alterations and discoveries inserted to 
keep pace with the recent geographical events. 


A SMALLER MODERN ATLAS (The 


Harrow Junior), containing 14 Coloured Maps. Cloth, 7s. 

Anciznt ATLases-—The Harrow Classical Atlas, 23 Coloured Maps, with 
Index, Cloth lettered. 12s. 6¢ The Harrow Junior Classical Atlas, 11 
Coloured Maps, with Index, Cloth, 7s. 


A Detailed Catalogue of the entire series of Library and other Atlases and 
Maps, de.igned by the Useful Knowledge Society, gratis and post-free upon 
application. 

Any Map in the Series is supplied separately, price 6d. plain ; 9d. coloured. 


London: EDWARD STANFORD, 6 and 7, Charing Cross, 
S.W., and all Booksellers. ° 


Price sd. every Friday—Annual Subscription, 245. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
Contents for Nov. 26. 


Abstracts of Lectu: the Ge hical Dis ion of Diseases i - 
res on ographi tribution o in Eng 


Recollections of Work in an Ambulance. By W. MacCormac, F.R.C.S., 
Surgeon, General Hospital, Belfast. 


Case of Ovariotomy. By R. H. Meade, F.R.C.S., Consulting Surgeon to 


Medical and Sanitary Notes of a Visit to the Model Male Prison at Pal- 
lanza, Lake Maggiore, Italy. By D. Duckworth, M.D., F.R.C.P., Assistant- 
Physician to St. Bartholomew’s Hospital. 


The Exhausting Needle-Trocar By P. Smith, M.D., Physician to the 
Hospital for Women, &c. (With Engravings.) 


Revirws anv Nortices.—Robert Knox, the Anatomist.—New Books. 
Inventions, &c. 


LeapinG ArticLes.—Medical Reform. On Medical Examinations and 
Examining Boards. IV. The Harvest and the Granary. The Week. Medi- 
cal Items.—Government Inquiry on the Treatment of Leprosy.—Epidemic 
Small-Pox—The Royal Society.—Students of the Day.—French Medical 
Men and the War.—Resignation of Professor Skoda —Mortuary Police in 
—_— > Professional Club.—The Nemesis of Tobacco —A Lesson in Fever. 
—The University of London.—Algiers and Tangier for Invalids.—Sulphurous 
Acid.—A Wholesome Warning.—A London Epidemic caused by Milk.—Bir- 
mingham Elections. 


ScoTLanp.—Female Students.—The University Classes.—University of 
Aberdeen. 


IrELAND.—Medical High Sheriff —Supply of Medicines to Poor-Law 
Unions.—The Dublin Medical Societies. 


Notes of the War. Reports of Medical Societies. Branch Meetings ot 
Association. Correspondence. Medical News. 


LOWER GREENSAND FOSSILS. 
FIFTY SPECIMENS FOR FIFTEEN SHILLINGS. 


THOS. D. RUSSELL has on hand a choice Collection of LOWER 
GREENSAND FOSSILS, which he offers in sets of 50 for 15s., each set 
containing 20 of the following varieties :— 


Bones and teeth of the Ichthyosaurus, Plesiosaurus, and Pliosaurus ; 
Turban Echinites ; Corals, especially Verticellipora anastomosans ; Terebra- 
tulz, Rhynchonelz, Ostrez, Gervilliz ; Belemnites, and their phragmocones; 
Briozoz ; various sponges, including the famous Chenendopora fungiformis, 
or “‘ Petrified Salt-cellar” of Mantell, Manon, Tragos, Cnemidium, and 
Scyphia ; teeth and vertebrz of Fishes, &c. 


Address THOMAS D. RUSSELL, Whittington Club, 37, Arundel Street, 
Strand, London, W.C. 


THE JOURNAL of BOTANY, British 
AND FOREIGN.—Edited by Dr. Szemann, F.L.S., F.R.G.S., assisted 
by Mr. J. G. Baker, F.L.S., of the Royal Kew Herbarium, and Dr. Henry 

rimen, F.L.S., of the British Museum. 


This Journal, which is illustrated with Plates and Woodcuts, is published 
monthly, and each number contains Original Articles on British and Foreign 
Plants, and on all departments of Botany, Extracts and Abstracts from British 
and Foreign Journals, Reviews of Books, Proceedings of Societies, and all 
the Botanical News of the Month. Subscriptions, Twelve Shillings per 
annum, payable to the Publishers, Messrs. TayLor and Co., 10, Little Queen 
Street, Lincoln's Inn Fields. (W.C.) Single numbers, 1s. 3¢. Vol. VIII. 
commenced in January, 1870. A limited number of the back volumes can 
still be obtained. 


Now ready, 
NATURE. VOL. 
Royal 8vo. cloth, price ros. 6d. 
Cloth Cases for binding VOLS. I, and II. may be had of all Booksellers. 


MACMILLAN & CO., LONDON. 


Il. 


SCIENTIFIC BOOKS WANTED. 


Wood’s Homes without Hands. 
Stainton’s British Butterflies. 
Jeffreys’ British Mollusca. 


Address, Dr. Day, Furzewe'l House, Torquay. 
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MACMILLAN & C9’S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation Is 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”— Guardian. 


ASTRONOMY.—Mr. LOCKYER'’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6a. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” —A theneum., 

“* An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations. Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. .... . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.” —Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T. ALCOCK, M.D. 15. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too. can write so accurately 
and clearly,”—Natural History Review. 


CHEMISTRY. — Protessor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. 


“*A small, compact, carefully elaborated, and well-arranged manuat.”— 
Spectator. 


“It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 


NERS. By MILLICENT GARRETT FAWCETT. With Questions. 
18mo. 2s. 6d, 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, anda Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870, 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
[This day. 


THE STUDENT'S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D., 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. zos. 6d. 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With numerous Illustrations. Globe 8vo. price 6s. 6d. 


“Tn nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.”—A thenaum. 

“Will enable the Jearner at once to master the elements ef his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A Uen’s Indian Maiti. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 8vo cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. ras. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, ars, 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
Cc. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 


In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C. H.H. CHEYNE, M.A. Crown 8vo. 3s. 62. 

The first part of this work consists of an application of the method of the 
variation af clean to the general problem of rotation, In the second 
part the general rotation formula are applied to the particular case of the 
earth. 


MACMILLAN & CO., LONDON. 
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“By a thorough knowledge of the natural 
laws which govern the operations of diges- 
tion and nutrition, and by a careful applica- 
tion of the fine properties of well-selected 
Cocoa, Mr. Epps has provided our breakfast- 
tables with a delicately-flavoured beverage 
which may save us many heavy doctors’ 
bills."— The Civil Service Gazette. 


EPPS’S 


GRATEFUL 


(JAMES EPPS & CO., HOMG@OPATHIC CHEMISTS) 


COMFORTING 


COCOA. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS. ETC. 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indtan Governments, 


BUCKINGHAM 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Tel 


WORKS, 


ical Clocks, Theodolites, Levels, 


Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may ro had on application to the Works. 


JOSEPH GILLOTT’S 
STEEL PENS. | 
Sold by all Dealers thronghont the World. 


* Just published, in 8vo, price 3s. cloth. 


ESSAYS ON THE USE AND LIMIT) 
OF THE IMAGINATION IN SCIENCE. Being the Second Edition | 
of a Discourse on the Scientific Use of the Imagination (1870), with the addi- 
tion of Pros and Cons touching the First Edition ; an Address on the Limit 
of the Imagination (1868) ; and a short Essay entitled ‘‘ Earlier Thoughts.” 
By JOHN TYNDALL, LL.D. F.R.S., Professor of Natural Philosophy | 
in the Royal Institution of Great Britain. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


A NEW SYSTEM OF PHILOSOPHY. 
I.—FORM. 

TIME and SPACE: a METAPHYSICAL ESSAY. 

Part I.—Analysis of Perception and Association of Ideas. 

Part II.—Laws of Logic, with a Criticism on HecEt. By SHADWoRTH 
H. Hopcson. 8vo. price 16s. cloth. 

Il.—MATTER. 

THE THEORY of PRACTICE: anETHICAL INQUIRY. 

Boox I.—Analysis of the Sensations, Emotions, Passions; of the Will, of 
Reasoning, of Choice, of Character ; and their Connection with the Cerebral 
Organisation. 


Book II.—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 
Political Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols. 8vo. price 24s. cloth. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


In crown 8vo., with 13 Illustrations. price ros. 6d. 


OTHER WORLDS THAN OURS; the 


Plurality of Worlds Studied under the Light of Recent Scientific Researches. 
By RICHARD A. PROCTOR, BA, F.R.A.S., Author of *‘ Saturn and 
its System,” &c. Second Edition, revised. 


By the same Author, nearly ready, uniform with the above, 


THE SUN, RULER, LIGHT, FIRE, and 
LIFE of the PLANETARY SYSTEM. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW EDITION OF SIR JOHN LUBBOCK’S WORK ON 
PRIMITIVE MAN. 


In One Volume 8vo., with 25 Woodcuts, price 16s. 


THE ORIGIN OF CIVILISATION 
and the PRIMITIVE CONDITION of MAN; Mental and Social Condi- 
tion of Savages. By SIR JOHN LUBBOCK, BART., M.P., F.R.S., 
Author of “‘ Prehistoric Times,” &c. Second Edition, revised. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Six Medals awarded tof. S. Fry & Sons. 


EXTRACT OF COCOA 


Manufactured by 
J. S FRY AND SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those aus state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 

Asample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


CONCHOLOGY, &c.—Mr. R. Damon, of 


Weymouth, continues to receive large consignments of SH ELLS. from 
Foreign Correspondents, which include many that are NEW. 


GEOLO GY.—Elementary and other named collections —An 
— catalogue of collections in CONCHOLOGY and GEOLOGY. 
ratis. 
Priced List of British Shells, 4¢. Labels and other Publications, 


TO MUSEU MS.—targe Collections in other Departments 


of Natural History. Catalogues sent. 


THE STUDENT’S MANUAL of COM- 
PARATIVE ANATOMY and GUIDE to DISSECTION. By G. 
HERBERT MORRELL, B.A., B.C.L. 

Part L—MAMMALIA. To be published in November. 
Il.—SAUROPSIDA. 
Section 1.—AVES. Now ready, ts. 6d. 
REPTILIA. Shortly. 
III. _ICTHYOPSIDA. 
The 400 Plates illustrative of this work will be published in Parts agreeably 
with the Text. A Glossary of terms used will accompany the Volume. 


London: LONGMANS, Oxford : T. SHRIMPTON 


This day is published, r2mo, 2s 6d. 
¥. 


By Professor MORRIS, F.G.S., of Universit: a} College, London, and Pro- 
fessor RUPERT JONES, F.G. S, of the Royal Milltary College, Sandhurst. 


Series I.—Heads of Eight Courses of Lectures on Gocey and Mine- 
ralogy, with Synopses and Tables for the use of Students and Teachers. 


Series I1.—A Handbook of Geology and Mineralogy is in the press. 
JOHN VAN VOORST, 1, Paternoster Row. 


Just Published, with Numerous Engravings, Part I., cloth, 4s. 6d. 


NATURAL PHILOSOPHY, an Elemen- 
TARY TREATISE by Professor A. PRIVAT DESCHANEL, of Paris, 
translated and edited, with extensive additions ne D. Everett, D.C.L.. 
Professor of Natural "Philosophy i in the Queen’: s College, Belfast. 

In four Parts.—Part I. ; Mechanics, Hydrostatics, and Pneumatics. 


London : BLACKIE & SON, 44, Paternoster Row. 


Privted by R. Cray, Sons, & Tam, at 7 and 8, Rread Street Hill, in the City of London, and published ty MacmiLtLan & Co. 
at the Oulice, 16, Bedford Street, Covent Gar ien.--Taurspay, Dec 1, 1870 


if 
Lae 
| 
io ay 
4 
P 


IISTS) 


0 A. 


pice Cocoa 
y pure, and 
lers a light 
cted by the 


city Road, 


on, of 
LLS from 


tions —An 
SOLOGY. 


:partments 


agreeably 
ime. 


IMPTON 


and Pro- 
Sandhurst. 
and Mine- 
chers. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 58, VOL. 3] 


Registered for Transmission Abroad) 


THURSDAY, DECEMBER 8, 


1870 


[PRICE FOURPENCE 


‘All Rights are Reserved 


ROYAL COUNCIL of EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 


TiFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE laboratory and Class-rooms. 
‘Telegraphy and Photography especially considered. Fees moderate. = Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A4., 44, Berners Street. W 


SCHOOL OF CHEMISTRY, 

20, GREAT MARLBOROUGA STREET, 
LONDON, W. 

DirecTep By AR’THUR VACHER. 


ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
for 1870, parts I. and II., containing the Papers read at the Scientific Meetings. 
With Coloured Plates, 15s. each ; with Uncoloured Plates, 4s. each. 


InDEx to the Proceedings of the Zoolegical Society from 1830 to 1847, and 
from 1848 to 18€0, in two volumes. Price 6s. each. 


TRANSACTIONS of the SOCIETY, Vol. VII., part 3. Price 30s 
Containing Paper by CHARLES Horne, Esq, F.Z.S. Notes on the Habits 
of some Hymenopterous Insects from the North-Western Provinces of India, 
with an Appendix containing Descriptions of some new Species of Apidz 
and Vespide collected by Mr. Horne: by Freperick Situ, of the British 
Museum. Illustrated with four Plates, from Drawings by the Author of the 

Votes, 

Vol. VII, part 4. Price 36s. Containing Paper by Dr. O. Finscu, 
CM.ZS. Ona Collection of Birds from North Eastern Abyssinia and the 
Bogos Country, with Notes by the collector, William Jesse, C.M.Z.S., Zoo!o- 
gist to the Abyssinian Expedition. Illustrated with a Map and four Plates. 


LIST OF VERTEBRATED ANIMALS living in the Gardens of the 
Zoological Society of London. (Fourth Edition.) Price 1s. 6d. 


Now fublished, price 2s. 6d., 


H O R AC E. 
By THEODORE MARTIN. 

Being Vol. VI. of ANCIENT CLASSICS for ENGLISH REALERS 
Edited by the Rev. W. LUCAS COLLINS, M.A. 
The previous Volumes of the Series contain— 
HOMER’S ILIAD. By the Epitor. 
HOMER’S ODYSSEY. By the SAME, 
- HERODOTUS. By G. C. Swayne. 
CAESAR. By ANTHONY TROLLOPE, 
. VIRGIL. By the Epiror. 

Volume VII. will contain ESCHYLUS by R. S. Cop.eston, B.A, 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


NEW VOLUME FOR 1870. 
THE BOTANICAL MAGAZINE, 


Figures and Descriptions of New and Rare Plants of interest tothe Rotani- 
cal Stucent, and suitable for the Garden, Stove, or Greenhouse. Ry Dr. J. 
D. HOOKER, F.R.S. Vol. XXVI. of the Third Series, or XCVI. of the 
entire work, with 72 Coloured Plates and New General Index, 43s. Annual 
Subscription, post-free, 42s. in advance. 


BOTANICAL PLATES, Coloured, 6d. each 8vo size, 1s. each 4to. 
Botanists and others desirous of forming or completing a Portfolio to illus- 


trate particular orders of genera of Plants, can be stpplied with Colowed 
Plates, same as published in the Lotanical Magazine. A list of aLout 1,7c0 


| subjects forwarded on receipt of <d@. in stamps. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden, 


THE MINIATURE SPECTRCSCOPE. 


This Instrument will show many of Fraunhofer’s lines, the bright lines of the 


| metals and gases, and the absorption bands in coloured gases, crystals or 


These may be obtained at the Society’s Office, 11, Hanover Square, W.; | 


at Messrs. LoncMans’, Paternoster Row, E.C.: or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s. per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications cannot be sent out By Post, but are delivered 
Gratis at any address within the Metropolitan Districts. 


Just Published, with Numerous Engravings, Part I., cloth, 4s. 6d. 


NATURAL PHILOSOPHY, an Elemen- 
TARY TREATISE by Professor A. PRIVAT DESCHANEL, of Paris, 
translated and edited, with extensive additions, by J. D. Everett, D.C.L., 
Professor of Natural Philosophy in the Queen's College, Belfast. 

In four Parts.—Part I. : Mechanics, Hydrostatics, and Pneumatics. 


London: BLACKIE & SON, 44, Paternoster Row. 


| 
| 


liquids. 
Price, with five prisms . ° ‘ ‘ 41 © oand £1 to o 
Ditto, with Achromatic Lenses, adjustable slit 


These Instruments can be adapted to the Microscope; prices £1 2s., 
&t 12s. 6d., and £2 12s. 6d. 
New Illustrated Catalogue of Spectroscopes post free for 13 stamps. 


JOHN BROWNING, Optical and Physical Instrument Maker to the 
Roya! Observatory, &c., &c., 111, Minories, London, E.C 


NEW AUTOMATIC ELECTRIC LAMP. 


In this very convenient and useful Lamp, the distance between the Carbon 
points is regulated by a Self-Acting Electro Magnet. From six to twelve 
cells will give a light applicable for throwing a disc on the s 1een, or show'ng 
the leading effects in Spectrum Analysis. It is well adapted for Exhibiting 
Photographs on a large scale. Circular for stamped envelope. Price of 
Lamp, 42 2s. Grove’s Platinum Battery per cell, ros. ; Bunsen’s, 5s. 


JOHN BROWNING, Op ical and Physical Instrument Maker to Her 
Maje-ty’s Gove nment, the ne Observatory, and the Ol! servatories of 
Kew, Cambri. ge, and Utrecht, &c., 111, Minories, Loudon, £.C. 
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SCOTTISH PROVIDENT INSTITU- 


TION. 
Head Office: 6, St. Andrew Square, Edinburgh. 
London Office : 18, King William Street, E.C. 
ESTABLISHED 1837. 

The PREMIUMS usually charged for £1,000 (with Profits) will here 
assure in most cases £1,200 to £1,250 from the first—being equivalent to an 
immediate and certain Bonus of 20 to 25 per cent. 

The whole SURPLUS belongs to the Members, and, being reserved for 
those who prove good lives, large Bonuses ix addition have been, and may 
be expected to be, given. ; 

POLICIES, say for £1,000, which have shared at the three septennial 
investigations, have already been increased to £1,400, £1,600, and even 

1,800. 

Its Terms are thus well calculated to meet the requirements of intending 
Assurers. They are specially adapted to the case of Provisions under Fami'y 
Settlements or otherwise, where it is of importance to secure from the first, 
for the smallest present outlay, a competent provision, of definite amcunt, in 
the case of early death 

The ACCUMULATED FUNDS exceed £1,750,000. Notwithstanding 
its low rates, no Office of equal age has so large a Fund, or shows so large an 
iacrease from year to year. 

Copies of the Annual Report, with every information, will be given on 
application 


Ina few days, in royal 8vo, with 132 Illustrations, 25s., 


TRAVELS IN THE AIR. A Popular 
A t of Balloon Voyages and Veutures; with Recent Attempts to ac- 
congieh the Navigation of the Air. By J. GLAISHER, of the Royal 
Observatory, Greenwich. 
RICHARD BENTLEY, New Burlington Street. 


In afew days, in demy 8vo, with 200 Illustratious, 10s. 6d., New and 
cheaper Edition of 


THE HEAVENS: an Illustrated Hand- 
book of Popular Astronomy. By AMEDEE G'UILLEMIN. Edited by 
J. Norman Lockyer, F.R.A.S. 

RICHARD BENTLEY, New Burlington Street. 


This day, in crown 8vo, with 48 Illustrations, 5s., 


THE MARVELS OF THE HEAVENS. 
From the French of FLammMarion. By Mrs. LOCKYER, Translator of 
** The Heavens.” 

RICHARD BENTLEY, New Burlington Street. 


This day, demy 8vo, with 50 Illustrations, 2rs., 


THE RECOVERY OF JERUSALEM: 
An Account of the Recent Excavations and Discoveries in the a City. By 
Captain WILSON, R.E., and Captain WARREN, R.E. With an intro- 
ductory Chapter by Dean STANLEY. 


RICHARD BENTLEY, New Burlington Street. 


«“ NATURE” PORTFOLIO TO HOLD 
NUMBERS or PARTS, can be had for Two Shillings of the Pub ishers and 
all Bookseliers. 


Price sd. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Assoc.ation. 
Contents for Dec. 3. 


Statistical Review of ‘Ten Years of Disease in Manchester and Salford. 
By A. Ransome, M.D., M A. Cantab. 

The Auministration of Sulphurous Acid in Typhoid Fever. By G. Wilks, 
of Work in an By W. MacCorinac, F.R.C.S., 

rgeon, General Hospital, Belfast. 
of Ruptured Uterus By J. M. Esq. 

On the Reaction of Potassic Iodide with the Original Trisnitrate of Bis- 
muh. By W. Bathurst, M.D., and C. M. ‘lidy, M.B. 

Hospital 

ventions, &c. 

cance ArTICLES.—The Registration of Disease. Medical Fees. On 
Medical Examinations and Examining Boards. V. Medical Reform. The 
Week. Medical Items.—The Census of 1871.—Quekett Microscopical Clul . 
—The Poor Law Medical Service.—The Contagious Diseases Act.—St. 
Andrew's Medical Graduates’ Association.—lhings beiter managed in 
France.—A Pleasant Remedy for Sea Sickness.—Fhysical Studies at Cam- 
bridge.—The Birmingham Medical Schools.—The Roman Climate.— Uni- 
versity College Hospital.—Propagation of Disease by Mulk.—The Action of 

SCOTLAND.—Koyal Medical Society of Edinburgh. - Relapsing Fever in 
Gla+gow.— University of Edinburgh —Glasgow: the Medical Session.— 
Edinburgh University ; the Court of Curators. 

{KELAND.— Dublin Obstetrical Society, &c. 

Tariff of Fees. 

s of Societies. 

oie Medical Officers’ Association.—Clinical Society of London.— 
Pathological Society of London. . 

Notes of the War. Association Intelligence. 
News. 


THGMAS RICHARDS, 37, Great Queen Street, Long Acre. 


Cor.espondence. Medical 


WORKS ON SCIENCE, &c. 


THE DESCENT OF MAN, AND ON SELECTION 
IN RELATION TO SEX. By Cuaxces Darwin, F.R.S. With Illus- 
trations, 2 vols. crown 8vo, 245. (Next Week. 

THE VARIATION OF ANIMALS AND PLANTS 
UNDER DOMESTICATION, By Cuarces Darwin, F.R.S. _Lllustra- 
tions. 2 vols. 8vo, 28s. 

THE ORIGIN OF SPECIES, BY MEANS OF NATU- 
RAL SELECTION ; or, The Preservation of Favoured Races in the 
Struggle for Life. By CHarLes Darwin, F.R.S. sth Edition. Illustrations. 
Post 8vo, 14s. 

THE FERTILISATION OF ORCHIDS THROUGH 
AGENCY. By Cuartes Darwin, F.R.S. Woodcuts, Post 
VO, 9s. 

A NATURALIST’S VOYAGE ROUND THE WORLD. 


By Cuarves Darwin, F.R.S. roth Edition. Illustrations. Post 8vo, os. 


THE STUDENT’S ELEMENTS OF GEOLOGY. By 
Sir Cuarves Lyext, F.R.S. With 600 Woodcuts. Post 8vo, gs. 
(Next Week. 


PRINCIPLES OF GEOLOGY ; or, The Modern Changes 


of the Earth and its Inhabitants, consid-red as illustrative of Geology. By 


Sir Cuarves F.RS. 10th Edition. Illustrations. 2 vols. 8vo, 
16s. each, 
THE ANTIQUITY OF MAN, from Geological 


Evidences ; with Remarks on Theories of the Origin of Species by Variation. 
By Sir Cuarces F.R.S. 3rd Edition. Illustrations. 8vo, 14s. 


SILURIA: a History of the Oldest Rocks in the British 
Isles and other Countries, with a Sketch of the Distribution of Native Gold. 
By Sir Ropexick Murcuison, F.R.S. 4th Edition. Illustrations. 8vo, 30s. 

THE CONNECTION OF THE PHYSICAL SCIENCES, 
By Mary Somervitte. gth Edition. Portrait. Post 8vo, 9s. 


PHYSICAL GEOGRAPHY. By Mary SomerviLe. 
6th Edition. Revised by H. W. Bares. Portrait. Post 8vo, gs. 


MOLECULAR AND MICROSCOPIC SCIENCE. By 


Mary SoMERVILLE. Illustrations. 2 vols. Post 8vo, 21s. 


THE RIVERS, MOUNTAINS, AND SEA-COAST OF 
YORKSHIRE. With Essays on the Climate, Scenery, and Ancient Inhabi- 
tants of the Country. By JouNn Puituirs, F.R.S. 2nd Edition. Plates. 
8vo, 155. 


A PRACTICAL TREATISE ON SHIPBUILDING IN 
IRON AND STEEL. By E. J. Reep, C.B. With 5 Plans and 250 
Woodcuts, 8vo, 30s. 


OUR IRON-CLAD SHIPS : their Qualities, Performances, 
and Cost, with chapters on Turret Ships, Iron-clad Rams, &c. By E. J. 
Reep, C.B. With Illustrations, 8vo, 12s. 


METALLURGY: The Art of Extracting Metals from their 
Ores, and Adapting them to various purposes of Manufacture. By Joun 
Percy, M.D., F.R.S. With numerous Illustrations, vols. I. to V., Svo. 

Vot. 1.—Fuel, Wood, Peat. Coal, Charcoal, Coke. Fire-Clays. Copper, 
Zinc, and Brass. With 150 Illustrations, 8vo. 

Vou. 2.—Iron and Steel. With 220 Illustrations, 8vo, 42s. 

Vow 3 —Lead, including De.ilverisation and Cupellation. 
tions, 8vo, 308. 

Vor. 4.—Gold, Silver, and Mercury. With Illustrations, 8vo. 

[Nearly Ready. 

Vow. 5.—Platinum, Tin, Nickel, Cobalt, Antimony, Bismuth, Arsenic, and 
other Metals. With Illustrations, 8vo. [Un preparation 


THE STRENGTH OF IRON AND STEEL. Translated 
from the Swedish of K. Styrre. By Curister P. SANDBERG, C.E. With 
a Preface by Joun Percy, M.D. With 11 Lithographs, 8vo, 12s. 


LIVES OF BRITISH ENGINEERS ; From the Earliest 
Times to the Death of Robert Stephenson. Comprising a History of the In- 
vention and Introduction of the Steam Engine and Railway Locomotive, 
With Portraits and 350 Illustrations. 4 vols., medium 8vo, 845. 


TRAVELS IN JAVA, CELEBES, AM BOYNA, the 
SPICE ISLANDS, SUMATRA, and man~ other islands of the East Indian 
Archipelago, with an especial view to their Natural History, &c. By A. S. 
Bickmorg, M.A. Map and Illustrations. 8vo. 


THE RAMBLES OF A NATURALIST ON THE 
SHORES AND WATERS OF THE CHINA SEA. By Curusert 
CoLtinGwoop, M.A. Illustrations. 8vo, 16s. 


THE NATURALIST ON THE RIVER AMAZONS ; 
during Eleven Years of Travels and Adventures. By H. W. Bates. 2nd 
Edition. Illustrations. Post 8vo, 12s 


With Illustra- 


TRAVELS OF A FRENCH NATURALIST IN SIAM, 


Illustratious. 


CAMBODIA, and LAOS. By Henri Movuort, F.R.G.S. 


2vols. 8vo. 


JOHN MURRAY, Albemarle Street. 
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MACMILLAN & CO.'S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, afiording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether tor private study or for school instruction. 

ASTRONOMY. By the Astronomer 
ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred tothe observatory, 
and in which the methods and instruments by which every observativni s 
made are fully described. ‘This gives a sense of solidity and substance to 
astronomical statements which is obtainable in 1.0 other way.”— Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulae, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 

“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.”— Atheneum. 

** An admirable text-book. ‘Those who do not know much of the science 
could not find a better and more accurate guide.” —A/useum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. ‘1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations. Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“* It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. .... . The whole book shows 


highest masters in any science.” —Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T. ALCOCK, M.D. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 62. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with«certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too. can write so accurately 
and clearly."—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 45. 6d. 


“A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

‘* It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and 2. Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course o 
Lectures delivered at the Royal College of Surgeons of England in 1870 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. 10s. 6d. 

The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. ‘The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With rumterous Illustrations. Globe 8vo. price 6s. 6d. 

“‘In nothing is Prof. Oliver’s book more satisfactory than the success with 
which, with.n so small a compass, it illustrates the vast and varied botany of 
Inuia Such a work has long been wanted by amateurs and college pro 
fessors, and students in India.”—A thena@um. 

“* Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A Hen’s Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown évo. cloth. 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembtoke College, Cambridge. 8vo. cloth. 125. 62. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S « SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, 21s. 


Westminster Review.—* The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a cont beak for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
Cc. H. H. CHEYNE, M.A. Crown 8vo. cloth. 6s. 6d. 

In this volume, an attempt has been made to procuce a treatise on the 
Planetary theory, which, being elementary in character, should be so tar 
complete as to confain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, M.A. Crown 8vo. 3s. 6d, 


The first part ot this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 
part the general rotation formula are applied to the particular case of the 


earth. 


MACMILLAN & CO., LONDON. 
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“ By a thorough knowledge of the natural 
laws which govern the operations of diges- 
tion and nutrition, and by a careful applica- 
tion of the fine properties of well-selected 
Cocoa, Mr. Epps has provided our breakfast- 
tables with a delicately-flavoured beverage 
which may save us many heavy doctors’ 
bills.” — The Civel Service Gazette. 


EPPS’S 


GRATEFUL 


(JAMES EPPS & CO.. HOMGOPATHIC CHEMISTS) 


COMFORTING 


COCOA. 


R. J. MITCHELL, NEW 


52, PARLIAMENT STREET, 


AND SECOND-HAND BOOKSELLER, 


s.W. 


(NgAR THE WHITEHALL CLUB,) WESTMINSTER. 


R. J. M. begs most respectfully to inform the Nobility and Gentry that, having recently resigned the Management of Messrs. Willis, Sotheran, & 
Co.'s Business, 42, Charing Cross, which he had conducted for more than twenty-five years, he has now opened an Establishment on his own account at the 
above Address, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEERING, and MISCELLANEOUS BOOKS, WORKS on the FINE 
ARTS, &e. BOOKBINDING in all its Branches.—A Catalogtie sent Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 
CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 
BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


NOW READY, 


ILLUSTRATIONS OF BOTANY, 


By JOHN HUTTON BALFOUR, 


M.D., F.R.S., F.L.S., Sec. R.S.E., 


PROFESSOR OF BOTANY, EDINBURGH. 


SHEET No. I. \ 
OrGans oF PLants, Trssurs, Root, STEM. 36 Illustrations. | 
With Hand-Book. | 

SHEET No. II. 
LEAVES AND THEIR MopiFICATIONS. 36 Illustrations. 
With Hand-Book. | 


SHEET No. III. 
INFLORESCENCE, WHORLS OF THE FLoweR. * 38 Illustrations. 
With Hand-Book. 
SHEET No. IV. 
Pistit, Ovuce, FRUIT, Seep, OrGans oF FirowerRLess PLANTS. 44 
IMustrations. With Hand-Book. 


The above were all drawn under the direction of Proressox Barour, and are printed in Permanent Oil Colours.—Size, 50 by 42 Inches. Price on 


Rollers Varnished, 11s. Unvernished, gs. each. 


W. & A. K. JOHNSTON, 4, St. Andrew’s Square, Edinburgh ; 74, Strand, London. 


A NEW SYSTEM OF PHILOSOPHY. 
I.—FORM. 
TIME and SPACE : a METAPHYSICAL ESSAY. 
Part I.—Analysis of Perception and Association of Ideas. 
Part Il.—Laws of Logic, with a Criticism on HEGEL. By SHADWORTH 
. HopGson. 8vo. price 16s. cloth, 
i1.—MATTER. 


THE THEORY of PRACTICE: anETHICAL INQUIRY. 


Book I.—Analysis of the Sensations, Emotions, Passions ; of the Will, of | 
Reaswning, of Choice, of Character ; and their Connection with the Cerebral | 


Oryanisation. | 


Book I1.—Logic of Ethic and Politic, containing a Logic of Jurisprudence, 
Political Economy, Philology, &c., with a General View of the Connection of 
the Sciences. By the same Author. 2 vols 8vo. price 24s. cloth. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


In crown 8vo., with 13 Illustrations price 10s. 6d. 


OTHER WORLDS THAN OURS; the 
Plurality of Worlds Studied under the Light of Recent Scientific Researches. 
By RICHARD A. PROCTOR, BA., F.R.A.S., Author of ‘‘ Saturn and 
its System,” &c. Second Edition, revised. 

By the same Author, nearly ready, uniform with the above, 

THE SUN, RULER, LIGHT, FIRE, and 
LIFE of the PLANETARY SYSTEM. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE EARTH: a Descriptive History of 
the Phenomena and Life of the Globe. By ELISFE RECLUS. With 254 
Maps and Illustrations. Edited by B. B. WOODWARD. [Next Week. 


CHAPMAN & HAUL, 193, Piccadilly. 
HUNT’S BRITISH MINERAL STATISTICS FOR 1869. 


Now ready, in royal 8vo, price 2s., sewed. 


MINERAL STATISTICS OF THE 
UNITED KINGDOM of GREAT BRITAIN and IRELAND for the 
Year 1869 ; containing Returns from all the Mines of the United Kingdom 
producing Coal, Iron, Tin, Copper, Lead, Silver, Zinc, and Pyrites ; with 
Statements of the Production of some of the Earthy Minerals, Clay, Salt, 
&c. ; Copious Tables showing the Progress of the Tin Trade, also the Ex- 
portation of Coals during the last Ten Years ; and an Appendix embracin 
Lists of all the Metalliferous Mines and Collieries, with the names of th 
Proprietors, Agents, &c. Compiled by ROBERT HUNT, F.R.S., Keepe 
of Mining Records, and printed by order of the Lords Commissioners of 
H.M. Treasury. 

London : Published for H.M. Stationery Office by LONGMANS and CO. 
Paternoster Row, and E. STANFORD, Charing Cross. 


Just Published, 
AN ELEMENTAKY MANUAL for the 


Deviations of the Compass in Iron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses. and Navigation Schools. By F. J. EVANS, F.R.S., 
Staff Captain, R.N, ; Hydrographic Department, Admiralty. 
London: J. D. POTTER, 31, Poultry. 
Nov., 1870. Price 6s. 6d. 


Printed by R. CLay, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published ty MacmILtan & Co. 


at the Once, 16, Bedford Street, Covent Garden. London.—Tuurspay, Dec. 8, 1870 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which 


builds for aye.”—WORDSWORTH 


50, VOL. 3] 


THURSDAY, DECEMBER 15, 1870 


FOURPENCE 


Regi d for Ti ission Abroad) 


{All Rights are Reserved 


ANTHROPOLOGICAL SOCIETY OF 
LONDON, | 
4, St. Martin’s Place, Trafalgar Square. Tuesday, 2oth inst., at 8 P.M. 


Papers to be read :— | 


1.—*‘ Archaic Structures of Cornwall and Devon,” Mr. A. S. Lewis. 
2.—** Objections to the Theory of Natural Selection,” Dr. MurrHgAD. | 
3.—‘* The Manx of the Isle of Man,” Dr. Ricuarp Kino. 


4.—' The Anthropology of Lancashire,” Dr. Beppor. 
J. FRED. COLLINGW 


“LONDON INSTITUTI ON.— 
ment of FIRST CONVERSAZIONE. To enable Professor TYNDALL 
to join the Eclipse Expedition to Oran, the Conversazione announced for 

ecember 21st has been postponed until Wednesday, January 25th, 1871, 
when he wili deliver his promised Lecture ‘‘ On Dust and Disease.” 


By Order, 


eities Circus. THOMAS PIPER, Hon. Sec. 


THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


Special Courses preparatory for the Indian Engineering, Forest and Tele- 
graphic Services, will commence early in January. Students entering the 
Engineering Department next term may compete for two exhibitions of the 
value of £30 each 


For address the 


MATHEMATICS PHYSICS.— 
Mr. F. HUME TALBOT, B.A., late Junior Student of Christ Church, Ox- | 
ford, First Classman in Mathematics and Natural Science, receives a few 
Pupils i in a Country Home, and prepares them for the Universities and the | 
Scientific professions. For Terms and further particulars, apply to Mr. F. 
H. TALBOT, Eimore, Newbury, Berks. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TitFiC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography considered. Fees moderate. Apply | 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directrep sy ARTHUR VACHER. 


ROYAL INSTITUTION OF GREAT 
BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Lecture Arrangements for 1870-71. 


| Subscribers of Two Guineas are admitted to all the Courses. A Single Course 


One Guinea, or Half-a-Guinea. (Lecture Hour, THree O’CLock.) 
Christmas Lectures (adapted to a Juvenile Auditory). 
Prof. OptinG, M.B., F.R.S.—Six Lectures, On Burning and Unburning, 
on December 27, 29, 31, 1870; January 3, 5, 7, 1871. 
Before Easter, 1871. 


Piof Micuaet Foster, M.D., F.L.S.—Eleven Lectures, On the Nutri- 
tion of Animals, on Tuesdays, January 17 to March 28. 


Prof. Opuiinc, F.R S. — Eleven Lectures, On Davy’s Discoveries in 
Chemistry, on Thursdays, January 19 to March 30. 


Rev. W. H. Cuanninc, M.A.—Four Lectures, On the Laws of Human 


| Life as revealed in History, on Saturdays, January 21 to February rt. 


Prof. Jowett, M.A., Master of Balliol College, Oxford.—Three Lectures, 
On Socrates, on Saturdays, February 18, 25, and March 4. 

H. O'Net, Esg., R.A.—Four Lectures, On the Spirit of the Age, on 
Saturdays, March 11 to April 1. 

The Friday Evening Meetings will commence on Jan. 2oth. 

The Friday Evening Discourses before Easter will probably be given by 
Professors Tyndall and Odling, Mr. Spottiswoode, Mr. E. J. Reed, Mr. 
James N. Douglas, Dr. Carpenter, Capt. Noble, Mr. W. Mattieu W'lliams, 
Mr. Norman Lockyer, Professor Clerk Maxwell, and Professor Max Miiller. 

To the Friday Evening Meetings Members and their Friends only are 
admitted. 

After Easter, 1871. 

Prof. J. J. Sy-vester, M.A., LL.D, F.R.S.—Three Lectures, On Im- 
manuel Kant, on Tuesdays, April 78, 25, and May 2. 

Cuarves Brooke, Esq, M.A., LL.D., F.R.S.—Two Lectures, On Force 
and Energy, on Tuesdays, May g and 16. 

Rev. Prof. HaucuTton, M.D., F.R.S.—Three Lectures, On the Principle 
of Least Action in Nature, illustrated by Animal Mechanics, on Tuesdays, 
May 23, 30, and June 6. 

Prof. ee LL.D., F.R.S.—Eight Lectures, on Thursdays, April 20 
to June 8. 

Joseph Norman Lockyer, Esq., F.R.S.—Eight Lectures, On Astron- 
omy, on Saturdays, April 22 to nis Io. 


h ted 


3 are 


Gentlemen desirous of becoming } to apply to the 


| Secretary. 


New Members canbe proposed at any Monthly Meetings. When proposed, 
they are admitted to all the Lectures, to the Friday Evening Meetings, and 
to the Library and Reading Rooms ; and their Families are admitted to the 
Lectures at a reduced charge. Payment :—First year, Ten Guineas ; after- 


| wards, Five Guineas a year ; or a Composition of Sixty Guineas. 


Syllabuses may be had in the hall. 


H. BENCE JONES, Hon. Sec. 
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Just Published, No. 15, Price 6d. 
T HH E AGA 


A Recorp or LiTeRATURE, LEARNING, SOIENGE, AND ART. 


Reviews, Critical Notices, Literary and Scientific Intelligence, 
Correspondence. 


Subscription, 6s. for 12 Nos. post-free, payable in advance. No. 13 
commenced a New Volume. Vol. I. price 6s. or 7s. 6d. in cloth. 


WILLIAMS AND NORGATE, 
14, Henrietta Street, Covent Garden, London ; and 29, South Frederick 
Street, Edinburgh. 


ROYAL ASTRONOMICAL SOCIETY. 


MEMOIRS of the ROYAL ASTRONOMICAL SOCIETY, Vol. 
XXXVIIL., 5 Plates, price &. 

MONTHLY NOTICES of the ROYAL ASTRONOMICAL SOCIETY, 
Vol. XXX., 8vo, price 6s. 


A General Index to the Monthly Notices, Vols. 1 to 29, 8vo, 55. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London, 
and 20, South Frederick Street, Edinburgh. 


JOSEP ILLOTT’S 
STEEL PENS. 
Sold by al] Dealers throughout the World. 


INDIGESTION.—The Medical Profes- 
SION adopt MORSON’S PREPARATION OF PEPSINE as the True 
Remedy. Sold in Bottles and Boxes from 2s. by all Pharmaceutical Chemists, 
and the Manufacturers, THOMAS MORSON & SON, 124, Southampton 
Row, Russell Square, London. 


Now ready, 
NATUR E. Vo 


Royal 8vo. cloth, price ros. 6d. 


qt. 


Cloth Cases for binding VOLS. I. and II. may be had of all Booksellers. 
MACMILLAN & CO., LONDON. 


‘“ NATURE” PORTFOLIO, TO HOLD 
as oa PARTS, can be had for Two Shillings of the Publishers and 


NOTICE.—The Post Office Regulations 
since OCTOBER Ist allowing Newspapers and Periodicals to go 
by post at reduced rates, the Publishers of NATuRE undertake 
to forward the weekly numbers to Subscribers Pust free, on the 
following terms :— 


Yearly. . 
“Half-Yearly 
Quarterly 


Subscriptions, payable in advance and commencing at any date, 
may be forwarded either direct to the Publishers, 16, Bedford 
Street, W.C., or thruugh any Bookseller. 


CLARENDON PRESS PUBLICATIONS. 


VESUVIUS. By Professor PHILLIPS. 


Contents :—Vesuvius at Rest—In Action—In the Nineteenth Century— 
Reriods of Rest and Activity—Characteristic Phenomena—Form and 
Structure—Minerals—Lava and Ashes, &c. With numexous Illustrations. 
Croqwn 8vo, ros. 6d. 


“* Contains much historical and scientific matter reduced to a pleasant and 
readable form. Of the volume asa whole, we can only speak in terms of the 
highest praise, and we regard it as a work which deserves a place on the 
shelves of every student of physical science.” —E-raminer. 


** A work of high value both to the «tudent and to the tourist on the shores 
of the Bay of Naples.”"—/ al Mall Gazette. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 


W. TWEEDIE’S WORKS. 


Royal 8vo. handsomely bound in cloth, full gilt, gilt edges, 20s. 


MOTHS.—The Illustrated Natural History 
OF BRITISH MOTHS. By EDWARD NEWMAN, F.L.S., F.Z.S. 
Giving a full description of the perfect Insects from Nature ; also a descrip- 
tion of the Caterpillar, Chrysalis, Plant, Time of Appearance, and 
Localities where found. Each Moth is Drawn from Nature by George Willis, 
and Engraved in his best style by John Kirchner. The figures are life-size 
of every species, and if varieties require it, Three, Four, Five, and even Six 
Figures are given The work is complete in Thirty-one Monthly Numbers 
at 6d. each. ‘he work is also issued in Quarterly Parts, in covers, at 1s. 6d. 
each part. Part X. now ready, price 2s. Back numbers reprinted, and 
may be had. 


‘The completion of Mr. Newman’s work on the British Moths is a benefit 
to entomologists of all classes. It is at once a text-book by a high authority, 
most valuable for reference, and a handsome, tastefully got-up volume, 
which will be an ornament to any Jibrary or drawing-room table he 
figures are so well drawn that there is no need of colour to render them life- 
like We unhesitatingly commend this volume to our readers. We 
regard it as a very useful addition to our library."—Land and Water 


“* We congratulate British entomologists on the completion and publication 
of this magnificent work.” —Fiedd. 


“* Both tothe beginner and the proficient in that study this work will be 
invaluable.”"—Daily Telegraph. 


“It is illustrated with life-sized figures from Nature of each species, and 
of the more striking varieties, and it possesses great advantages over all 
similar works, inasmuch as the caterpillar of each moth, with his habi’at and 
season, is described. This to collectors will be an immense boon, and by its 
means they will be enabled to obtain many rare specimens.” —Standard. 


“In point of typ»graphy the work leaves nothing to be desired. In con- 
clusion, we can only sy, if any of our young readers desire to cultivate their 
powers of observation by the study of a most attractive and easily accessible 
order of animals, they should at once make themseives famitiar with Mr. 
Newman's handsome and accurate ‘Treatise on British Moths.’”—Popular 
Science Review. 


“ The description of each insect in the four great divisions is very clear, 
and supplies just that sort of information which will enable the possessor of 
any moth to identify it and assign it a proper place in the series. The 
innumerable woodcut illustrations, too, with the vulgar and scientific names 
attached, are such as to be of great service, and the index is as full and com- 
plete as it is possible to be.” Bookseller. 


“In language as clear as it is accurate, Mr. Newman has given us a com- 
plete description of all the moths that a-e found in this country. Bathe 
Although technicalities are eschewed, yet precision is attained by the use of 
ordinary language alone, which is something extraordinary.”—Gardener’s 
Chronicle. 


**Tn originality and fulness the work is peculiarly meritorious. . . . . 
The figures are so good that, although they are only woodcuts in black and 
white, it will seldom happen that a species or variety will not be readily iden- 
tified by their aid.” —Gardeners’ Magazine. 


BUTTERFLIES.—The Illustrated 
NATURAL HISTORY of BRITISH BUTTERFLIES. By EDWARD 
NEWMAN. Uniform with ‘‘ British Moths.” Nos. 1 to 8 now ready. 
Price 6d. each, post free. 


GEOLOGY made Easy. A Sheet showing 


the various strata upon which London is built, common'y known as the 
Lendon Basin. Showing also the localities where the various strata come to 
the surface. The Diagram represents the various Epochs, Systems, and 
Characters of Rocks, from the Plutonic, through the whole series, to the 
latest Alluvium, coloured so as to represent real specimens, with the organic 
remains to be found in each, and the localities in Great Britain where they 
severally occupy the surface, Being the :nost concise and instructive publi- 
cation on the science that has ever been before the public. By SMITH 
EVANS, Esq., F.G.S. Price ts. 


THE NATURALIST’S CALENDAR. 


16 pp. in coloured cover, uniform with “‘ British Moths,” price 6¢. THE 
NATURALIST’S CALENDAR, being a Register of Periodic Natural 


| Phenomena, referring to more than a thousand native and cultivated plants, 


| 
| 


native insects, native and domesticated mammals, native and domesticated 
birds and birds of passage, and giving the mean times of appearance of 
insects, the periods of birds in respect of song, migration. &c ; the times of 
hybernation and first appearance of reptiles ana mollusks; the time of 
leafing, flowering, and fruiting of trees and other plants, &c., &c. Prefixed 
to each day is the mean temperature deduced from an average of thirty-five 
years at Greenwich. Also a complete plan of entomological operations for 
each season, sh ,wing when, where, and how to capture the various orders of 
insects throughout the year, &c Illustrated by Wood Engravings in the 
highest style of art—British Plants, British Insects, British Repti'es, British 
Birds. 


LONDON : .W. TWEEDIE, 337, STRAND. 
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MACMILLAN & CO.'S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


IT is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observationi s 
made are fully described. ‘This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”—Guardiax. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” — Atheneum. 

“ An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations. Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. .... . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.” —Guardian. 


QUESTIONS ON THE SAME FOR 


SCHOOLS. By T. ALCOCK, M.D. ts. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil’s efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly."—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. .With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. 


‘A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

“It has no, rival in its field, and it can scarcely fail to take its place as the 
text book at all schools.where chemistry is now studied.’”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.— Professor Jevons’ Elementary 


MANUALS FOR STUDENTS. 


AN INTRODUCTION TO THE OSTE- 
OLOGY OF THE MAMMALIA. Being the Substance of the Course o 
Lectures delivered at the Royal College of Surgeons of England in 1870 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
{This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. ‘The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With numerous Illustrations. Globe 8vo. price 6s. 6d. 

“In nothing is Prof. Oliver's book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has lopg been wanted ,by amateurs and college pro- 
fessors, and students in India.” —A 

** Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—Aden’s Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown vo. cloth, 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only.to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. xes. 6a. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S“ SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo. ars. 


Westminster Review.— The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.’ 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
Cc. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 

In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, M.A. Crown 8vo. 35. 6d, 


The first ot this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 


LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Vocabulary of Logical Terms. 18mo. 38. 6d. 


MACMILLAN & .CO., LONDON. 


part the general rotation formula are applied to the particular case of the 
eart 
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NATURE 


[ Dec. 15, 1870 


“By a thorough knowledge of the natural 
laws which govern the operations of diges- 
tion and nutrition, and by a careful applica- 
tion of the fine properties of well-selected 
Cocoa, Mr. Epps has provided our breakfast- 
tables with a delicately-flavoured beverage 
which may save us many heavy doctors’ 
bills.”— The Civil Service Gazette. 


EPPS’S 


GRATEFUL 


(JAMES EPPS & CO., HOMG@OPATHIC CHEMISTS) 


COMFORTING 


COCOA. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS. ETC. 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty’s Home and Indian Governments, 


BUCKINGHAM 


WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 


Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 


NOW READY, 


ILLUSTRATIONS OF BOTANY, 


By JOHN HUTTON BALFOUR, M.D., F.R.S., F.L.S., Sec. R.S.E., 


PROFESSOR OF BOTANY, EDINBURGH. 


SHEET No. I. 
OrcGans oF PLants, Tissues, Root, Stem. 36 Illustrations. 
With Hand-Book. 
SHEET No. II. 
LEAVES AND THEIR MopiFicaTrons, 3€ Illustrations. 
With Hand-Book. 


{ SHEET No. III. 
INFLORESCENCE, WHORLS OF THE FLOWER. 38 IIlustrations. 
With Hand-Book. 
SHEET No. IV. 
Pistit, Ovuce, FRUIT, Seep, OrGANs of FLOWERLESS PLANTS. 44 


IMustrations. With Hand-Book. 


The above were all drawn under the direction of Proressor BALFovR, and are printed in Permanent Oil Colours.—Size, 50 by 42 Inches. Price on 


Rollers Varnished, 13s. Unvernished, 9s. each. 


W. & A. K. JOHNSTON, 4, St. Andrew’s Square, Edinburgh ; 74, Strand, London. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY | 
for 1870, parts I. and II., containing the Papers read at the Scientific Meetings. | 


With Coloured Plates, 15s. each ; with Uncoloured Plates, 4s. each. 


InveEx to the Proceedings of the Zoological Society from 1830 to 1847, and 
from 1848 to 1860, in two volumes. Price 6s. each. 

TRANSACTIONS of the SUCIETY, Vol. VII., part 3. Price 30s. 
Containing Paper by Cuartes Horne, Esq, F.Z.S. 


with an Appendix containing Descriptions of some new Species of Apidz 

and Vespidz collected by Mr. Horne: by Freperick Smirvu, of the British 

Museum. Illustrated with four Plates, from Drawings by the Author of the 
otes. 

Vol. VII, part 4. Price 36s. Containing Paper by Dr. O. Finscn, 
C.M.ZS. Ona Collection of Birds from North Eastern Abyssinia and the 
Bogos Country, with Notes by the collector, William Jesse, C.M.Z.S., Zoolo- 
gist to the Abyssinian Expedition. Illustrated with a Map and four Plates. 

LIST OF VERTEBRATED ANIMALS living in the Gardens of the 
Zoological Society of London. (Fourth Edition.) Price 1s. 6d. 


These may be obtained at the Societv’s Office, rr, Hanover Square, W. ; 
at Messrs. Loncmans’, Paternoster Row, ¥.C. : or through any Bookseller. 


*,.* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 rs per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications cannot be sent out sy Post, but are delivered 
Gratis at any address within the Metropolitan Districts. 


Just Published, 
AN ELEMENTARY MANUAL for the 


Deviations of the Compass in Iron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses. and Navigation Schools. By F. J. EVANS, F.R.S., 
Staff Captain, R.N. ; Hydrographic Department, Admiralty. 
London: J. D. POTTER, 31, Poultry. 
Nov., 1870. Price 6s. 6d. 


otes on the Habits | 
of some Hymenopterous Insects from the North-Western Provinces of India, | 


Six Medals awarded to}. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
} & FRY AND SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 


A sample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


INSTITU- 
TION. 


Head Office: 6, St. Andrew Square, Edinburgh. 
London Office : 18, King William Street, E.C. 
ESTABLISHED 1837. 
The PREMIUMS usually charged for £1,000 (with Profits) will here 
assure in most cases £1,200 to £1,250 from the first--being equivalent to an 
immediate and certain Ronus ot 20 to 25 per cent. 


The whole SURPLUS belongs to the Members, and, being reserved for 
those who prove good lives, large Bonuses ix addition have been, and may 
be expected to be, given. 


POLICIES, say for 1,000, which have shared at the three septennial 
investigations, have already been increased to £1,400, £1,600, and even 
1,800, 


Its Terms are thus well calculated to meet the requirements of intending 
Assurers. They are specially adapted to the case of Provisions under Fami'y 
Settlements or otherwise, where it is of importance to secure froin the fir-t, 
| for the smallest present outlay, a competent provision, of definite amount, in 
the case of early death. 


The ACCUMULATED FUNDS exceed £1,750,000. Notwithstanding 
its low rates, no Office of equal age has so large a Fund, or shows so large an 
increase from year to year. 


| 
| 
| Copies of the Annual Report, with every information, will be given on 
application 


Printed by R. Ciay, Sons, & Tavior, at 7 and 8, Bread Street Hill, in the City of London, and published ty MacmiLLan & Co. 
at the Office, 16, Bedford Street, Covemt Garden. London. -THurspay, Dec. 15, 1870 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 60, VOL. 3] 


THURSDAY, DECEMBER 22,’ 1870 


PRICE FOURPENCE 


Registered for Transmission Abroad] 


(All Rights are Reserved 


CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, Albemarle Street, W. 

Professor ODLING, F.R.S., will deliver a Course of Six Lectures, adapted 
to a Juvenile Auditory, ‘‘On Burning and Unburning,” commencing on 
Tuesday, Dec. 27, at 30’clock ; to be continued on Dec. 29, 31, 1870; Jan. 
3,5» 7.1871. Subscription to this Course, One Guinea, ‘Children under six- 
teen Halfa- Guinea) ; to all the Courses in the Season, Two Guineas. 


Dec., 1870. H. BENCE JONES, “on. Sec. 


THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


Special Courses preparatory for the Indian Engineering, Forest and Tele- 
graphic Services, will commence early in January. Students entering the 
Engineering Department next term may compete for two exhibitions of the 
value of £30 


For Prospectus address the Principal. 


MATHEMATICS AND PHYSICS.— 
Mr. F. HUME TALBOT, B.A., late Junior Student of Christ Church, Ox- 
ford, First Classman in Mathematics and Natural Science, receives a few 
Pupils in a Country Home, and prepares them for the Universities and the 
Scientific professions. For Terms and further particulars, apply to Mr. F. 
H. TALBOT, Elmore, Newbury, Berks. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate. Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W 


SCOTTISH PROVIDENT 
TION. 


Head Office: 6, St. Andrew Square, Edinburgh. 
London Office : 18, King William Street, E.C. 
ESTABLISHED 1837. 

The PREMIUMS usually charged for £1,000 (with Profits) will here 
assure in most cases £1,200 to £1,250 from the first—being equivalent to an 
tmmediate and certain Ronus of 20 to 25 per cent. 

The whole SURPLUS belongs to the Members, and, being reserved for 
those who prove good lives, large Bonuses 7 addition have been, and may 
be expected to be, given. 

_ POLICIES, say for £1,000, which have shared at the three septennial 
—_— have already been increased to £1,400, £1,600, and even 

1,800, 

Its Terms are thus well calculated to meet the requirements of intending 
Assurers, They are specially adapted to the case of Provisions under Family 
Settlements or otherwise, where it is of importance to secure from the first, 
for the smallest present outlay, a competent provision, of definite amount, in 
the case of early death. 

_ The ACCUMULATED FUNDS exceed £1,750,000. Notwithstanding 
its low rates, no Office of equal age has so large a Fund, or shows so large an 
increase from year to year. 


Copies of the Annual Report, with every information, will be given on 
applicaticn, 


INSTITU- 


SUNDAY LECTURE SOCIETY. 


Lectures at ST. GEORGE’S HALL, Langham Place, Sunday After- 
noons, at Half-past Three o'clock precisely, The First Series of Eight 
Lectures ends with :— 

Dec. 25.—Moncure D. Conway, Esq., “‘ On Studies of War made at Prussian 
Head-Quarters.” 

1871. The Second Series of EIGHT LECTURES will be as follows :— 

Jan. 1.—W. B. Carpenter, Esq., M.D., F.R.S., .S., “On a Scientific 
Visit to the Mediterranean in the Summer of 1870.” 

8.—Ditto, ‘‘Oa Malta and the Maltese ; with a Visit to St. Paul’s Bay.” 
15.—Edward Maitland, Esq., B.A. Camb., ‘‘ On the Passion for Intel- 
lectual Freedom ; its stand-point and issue.” 
22.—A. H. Green, Esq., M.A. Cambridge, F.G.S. (of Her Majesty’s 
Geological Survey), ‘‘ How Coal and the Strata in which it is 
found have formed. With Special Reference to the Coal Fields 
of the Centre and North of England.” 
29.—David Forbes, Esq., F.R.S., ‘‘On the Nature of the Earth's 
Interior.” 
Feb. 5.—T. Spencer Cobbold, Esq., M.D., F.R.S., F.L.S. (Swiney Lecturer 
on Geology, British Museum, ‘‘ On the Origin, Migrations, and 
Development of remarkable Parasites, ‘Fiery Serpents,’ Tri- 
chine,” &c., &c. 
»» 12.—Ditto, ‘On the Entozoa of Man and Animals in relation to Public 
Health and the Sewage Question.” 

5, 19.——Dr. Elizabeth Blackwell, ‘‘On the Religion of Health. Health 
in its various aspects, including the duty of giving Physiological 
Instruction to the Young.” 


Members’ Annual Tickets, admitting bearer to Reserved Seats, £1 

Series Tickets for the Eight Lectures MUCH REDUCED. 

To the Reserved Seats—Single, 5s. 6d. ; for Two persons, tos. 6d. ; 
Three persons, 14s.; Four persons, 175. 

To the S1xpENNyY Seats—Single, 3s.; for Two persons, 5s ; Three persons, 
7s.; Four persons, 8s. 6d. 

For Tickets apply (by letter) to the Hon. Treasurer, WM. Henry Dom- 
VILLE, Esq., 15, Gloucester Crescent, Hyde Park, W., or at the Hall. 


Just Published, 


AN ELEMENTARY MANUAL for the 
Deviations of the Compass inIron Ships. Intended for the Use of Seamen, 
Adjusters of Compasses, and Navigation Schools. By F. J. EVANS, F.R.S., 
Staff Captain, R.N. ; Hydrographic Department, Admiralty. 

London: J. D. POTTER, 31, Poultry. 
Nov., 1870. Price 6s. 6d. 
THE BEST OF ALL SCHOOL PRIZES. 
Complete in One Volume, 8vo, with about 140 Illustrations engraved on 
Wood (20 full size of page), price 21s. cloth, or 28s. half-bound in morocco 
with gilt edges. 

HOMES WITHOUT HANDS: a De- 
scription of the Habitations of Animals, classed according to their Principle 
of Daneteanion: By J. G. Woop, M.A, F.L.S. 

«It is more interesting than a fairy tale . . . and certainly it would be 
ee to recommend a more suitable present to a young person.” —Daily 
Jews. 


Uniform with the above, 21s. cloth, or 28s. half-morocco, 


BIBLE ANIMALS: a Description of 
every Living Creature mentioned in the Scriptures, from the Ape to the 
Coral. With about roo New Vignettes engraved on Wood from Original 
Designs (20 full size of page). 

London: LONGMANS, GREEN, & CO., Paternoster Row. 
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Price 5d. every Friday—Annual Subscription, 245. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Assoc’ation. 
Contents for Dec. 17. 

Clinical Studies in the Glasgow Royal Infirmary. By W. T. Gairdner 
M.D. No. ; 

Cautions in the Use of Surgical Instruments and Appliances. By T. Green, 
F.R.C.S., M.D. Edin. 

_ Recollections of Work in an Ambulance. By W. MacCorinac, F.R.C.S., 
VI. (With Woodcut. ) 

Fracture of the Skull: Trephining: Rapid Recovery. By C. W. Thorpe. 
“ Notes on the Epidemic of Relapsing Fever in Liverpool. By R. Gee, 
M.D., M.R.C.P. VI. 

Observations on the True Nature of the so-called ‘‘ Skin-Grafting.” By 
D. Page, M.B. 

Hospital Reports. 

New Books and New Editions. 

Leavinc Articies.—Medical Reform.—The College of Surgeons Of 
England.—On Medical Examinations and Examining Boards. VI.— he 
Week.—Medical Items.—Birmingham Schools’ Old Students’ Dinner.—Dr 
Mapother’s Address.—Dust and Disease —Erbswurst.—Hair Dyes and Cos" 
metics.—Nitrous Ether.—Prescribers and Pharmacists in America.—Th~ 
Sharpey Memorial.—Resuits of the Contagious Diseases Act.—Royal Come 


mission on the Contagious Diseases Act.—Fever at Merthyr.—Proposed- | 


Fever Hospital at Leicester.—Boarding out of Pauper Children.—Western 
Medical and Surgical Society of London.—Cholera in St. Petersburg.— 
Medical Students.—Quarantine in the East.—Brighton Museum. 

ScotLanp.—Edinburgh Royal Infirmary Buildings.—Medico-Chirurgica, 
Society of Edinburgh,— Medical Education of Women.—Glasgow Maternity 
Hospital. 

IRELAND.—Surgical Society of Ireland.—Poor Law Medica Officers’ As- 
sociation, 

Notes of the War. Smail-pox in London, Smail-pox in the Metropolis: 
Reports of Societies. Clinical Society of London. _ Pathological Society o 
London. Association Intelligence. “ Special Correspondence. Medical 
News, &c. 

THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


MACMILLAN & CO.’S NEW BOOKS. 
PROFESSOR HUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. 8vo, 103. 6¢. 


ON THE GENESIS OF SPECIES. By 


ST. GEORGE MIVART, F.R.S. With Numerous Illustrations 
(Shortly. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation” 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. (/ the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders ; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [This day. 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
d-livered at the University of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, ros. 6d. 


PROFESSOR SEELEY’S LECTURES 


AND ESSAYS. 8vo, tos. 6d. 
A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES, Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, Dutch. By JAMES HELFENSTEIN, Ph.D. 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous IIlustra- 
tions and Coloured Diagram, 4+. 6c. 


MACMILLAN & CO, LONDON. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
for 1870, parts I. and II., containing the Papers read at the Scientific Meetings, 
With Coloured Plates, 15s. each ; with Uncoloured Plates, 4s. each. 


InvEx to the Proceedings of the Zoological Society from 1830 to 1847, and 
from 1848 to 1860, in two volumes. Price 6s, each. 


TRANSACTIONS of the SOCIETY, Vol. VII., part 3. Price 305. 
Containing Paper by CHartes Horne, Esq, F.Z.S. Notes on the Habits 
| of some Hymenopterous Insects from the North-Western Provinces of India, 
| with an Appendix containing Descriptions of some new Species of Apid« 
and Vespidz collected by Mr. Horne: by FrepericK Situ, of the British 
Museum. Illustrated with four Plates, from Drawings by the Author of the 

otes, 

Vol. VII, part_4. Price 36s. Containing Paper by Dr. O. Finscu, 
C.M.ZS. Ona Collection of Birds from Noth Eastern Abyssinia and the 
Bogos Country, with Notes by the collector, William Jesse, C.M.Z.S., Zoolo- 
| gist to the Abyssinian Expedition, Illustrated with a Map and four Plates. 
| LIST OF VERTEBRATED ANIMALS living in the Gardens of the 
Zoological Society of London. (Fourth Edition.) Price 1s. 6d. 


These may be obtained at the Societv’s Office, 11, Hanover Square, W. ; 
at Messrs. LonGMAns’, Paternoster Row, ©.C.: or through any Bookseller. 


*.* The Subscription Price of the Society’s Publications, in the case of 

“ellows and Corresponding Members of the Society, is now reduced to the 

sun of £1 1s. per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


V.B.—The Publications cannot be sent out py Post, but are delivered 
Gratis at any address within the Metropolitan Districts, 


Absolutely genuine, economical, being about three times the strength 
of the Hommopathie Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 60 per cent. of the Nib, heingremoved. ‘* The rich- 
ness is thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.’’—Zhe Ldncet. * Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestibie, 
and restorative of drinks,” —British Medical Journal, 


JOSEPH GILLOTT’S 
STEEL PENS. 
Sold by all Dealers throughout the World. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of nn infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RAINBow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Now ready, 
NATURE. VOuL. Il. 
Royal 8yo. cloth, price ros. 6d. 
Cloth Cases for binding VOLS. I, and IL. may be had of all Booksellers. 
MACMILLAN & CO., LONDON. 


** NATURE” PORTFOLIO, TO HOLD 
NUMBERS or PARTS, can be had for Two Shillings of the Publishers and 
all Booksellers. 


NOTICE.—The Post Office Regulations 
since OCTOBER Ist allowing Newspapers and Periodicals to go 
by post at reduced rates, the Publishers of NATURE undertake 
to forward the weekly numbers to Subscribers Post free, on the 
following teims :— 


Half-Yearly . . . 6 

Quarterly... § © 
Subscriptions, payable in advance and commencing at any date, 
may be forwarded either direct to the Publishers, 16, Bedford 
A Street, W.C., or through any Bookseller, 
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NATURE 


MACMILLAN & CO.'S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, affording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. | 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“ Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observationi s 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”— Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulz, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 

“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index." — Athenaeum, 

** An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous IIlus- 
trations. Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“Tt is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
t ouch on some of the very highest problems. ..... The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.”— Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T, ALCOCK, M.D. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 1&mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with ceytainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
< ANIC. With Numerous Illustrations and Chromo-Litho. of the 
So.a. Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 45. 6d. 


‘A small, compact, carefully elaborated, and well-arranged manual,”— 
Spectator. 

“Tt has no rival in its field, and it can scarcely fail to take its place as the 
text book at ail schools where chemistry is now studied.”—Chemical News, 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 


and Examples, and 2. Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MACMILLAN & CO., LONDON, 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course o 
Lectures delivered at the Royal College of Surgeons of England in 1870 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
(This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 

The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. ‘he Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With rumerous Illustrations. Globe 8vo. price 6s. 6d. 

“In nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.” —A theneum. 

‘* Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A den’s Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
or the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 5s. 6d. 


PROFESSOR ROSCOE’S *« SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, 21s, 


Westminster Review.— The lectures themselves furnish a most admir- 

able elementary treatise on the subject, whilst by the insertion in appendices 

to each lecture of extracts from the most important published memoirs, the 

— has rendered it equally valuable as a text-book for advanced stu- 
ents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth. 6s. 6d. 

In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, M.A. Crown 8vo, 3s. 6d. 


The first a ot this work consists of an application of the method of the 
variation of elements to the — problem of rotation. In the second 
part the general rotation formule are applied to the particular case of the 
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“By thorough knowledge the P P S S 


laws which govern the operations of diges- 
tion and nutrition, and by a careful applica- GRATEFUL 


tion of the fine properties of well-sclected | (J AMES EPPS & CO., CHEMISTS) 
Cocoa, Mr. Epps has provided our breakfast- 

tables with a delicately-flavoured beverage COMFORTING 

which may save us many heavy doctors’ 

bills.”— Zhe Civil Service Gazette. C O C O A a 

R. Jd. MITCHELL, NEW AND SECOND-HAND BOOKSELLER, 


52, PARLIAMENT STREET, S.W. 


(NEAR THE CLus,) WESTMINSTER. 


R. J. M. begs most Tony hich to inform the Nobility and Gentry that, having recentl pp the Management of Messrs. Willis, Sotheran, & 
Co.’s Business, 42, Charing Cross, ce Bet mee roger: for more than oe -five years, he has now ned an Establishment on his own account at the 
above Address, for the sale of ARC SCIENTIFIC, ENGINEERING, and MISCE! LANEOUS BOOKS, WORKS on the FINE 
ARTS, &c. BOOKBINDING in ui ie saad. a Catalogue sent Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 
T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 
BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


On the 7th of FANUARY will be published in 
THE “MEDICAL TIMES AND GAZETTE” 


THE FIRST OF A COURSE OF 


LECTURES ON EXPERIMENTAL PHYSIOLOGY 


Delivered at University College in 1871 4 
By Dr. BURDON-SANDERSON, F.R.S., F.R.C.P., 


Professor of Experimental Physiology in University College, and 


T. L. BRUNTON, M.D., D.Sc., 


Lecturer in Materia Medica at the Middlesex Hospital. 
FEE BY ENGRAVINGS ON WOOD. 
The “Medical Times and Gaz’ te” is published Weekly, Price Sixpence. Single Copies forwarded on Application to the Publishers. 


JOHN CHURCHILL & SONS, New Burlington Street. 
HULL SUBSCRIPTION LIBRARY.— This day is published, 


The Office of Librarian is now Vacant. For Particulars apply to the Hon. 
Sec., Subscription Library, Royal Institution, Hul 


A MANUAL OF ZOOLOGY, 
R. FRIEDLAENDER AND SOHN, FOR THE USE OF STUDENTS. 


Berlin, ust published new Catalogues of Scientific Books, viz. :— 
ZOO OGY (General, Mammalia, Ornithology, Reptilia et Pisces Ento- With a General Introduction on the Principles of Zoology. 


x. in of parts, Conchology, recent and fossil, Vermes). By HENRY ALLEYNE NICHOLSON, 
BOTANY (Selected Works on, and a complete Catalogue in Three | M.D., D.Sc., M.A. F.R.S.E., &c., Lecturer on Natural History in the 


Parts). Medical School of Edinburgh. 
Mineracocy, &c., Matuemarics, &c., &c. 
Orders received by any Bookseller, or direct from Berlin, 101, Friedrichsstr. Crown 8vo, pp. 622, with 222 Engravings on Wood, price 125. 6¢. 


R. FRIEDLAENDER & SOHN. 


I. 
Fourth Volume of a System of Philosophy. : 


The Second Part of the above, 
THE PRINCIPLES OF PSYCHOLOGY. ’ 
VERTEBRATE ANIMALS, 


Second Edition, Vol. I., containing Two Parts of the Original Edition with | May be had separately by hasers of the Virst Edition of Part I. of the 
Three Parts of New Matter. » bn Manual, price 6s. 6d. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, Lon- | 
don ; and 20, South Frederick Street, Edinburgh. 


SCHOOL OF CHEMISTRY, | ‘s 

20, GREAT MARLBOROUGH STREET, | TEXT BOOK OF ZOOLOGY, 
| 


III. 
By the same Author, 


FOR THE USE OF SCHOOLS. 
LOND ON, W. Crown 8vo, with numerous Engravings on Wood, price 6s. 
Drirectep sy ARTHUR VACHER. 


Printed by R. Cray, Sous, & 9 and Steet in the of London, and published by M. & C 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
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[PRICE FOURPENCE 


{All Rights are Reserved 


THE HARTLEY INSTITUTION, 
SOUTHAMPTON. 


Special Courses preparatory for the Indian Engineering, Forest and Tele- 
graphic Services, will commence early in January. Students entering the 
Engineering Department next term may compete for two exhibitions of the 
value of £30 each. 


For Prospectus address the Principal. 


MATHEMATICS AND  PHYSICS.—| 


Mr. F. HUME TALBOT, B.A., late Junior Student of Christ Church, Ox- | 


ford, First Classman in Mathematics and Natural Science, receives a few 
Pupils in a Country Home, and prepares them for the Universities and the 


Scientific professions. For Terms and further particulars, apply to Mr. F. | 


H. TALBOT, Elmore, Newbury, Berks. 


ROYAL COUNCIL of EDUCATION.—| 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 


TiFIC SUBJECTS of the above examinations can be attended in classes | 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. | 


Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W 

HULL SUBSCRIPTION LIBRARY.— 
The Office of Librarian is now Vacant. For Particulars apply to the Hon. 
Sec., Subscription Library, Royal Institutien, Hull. 

MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RArinsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectprs. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


SCOTTISH PROVIDENT 
TION. 


Head Office: 6, St. Andrew Square, Edinburgh. 
London Office : 18, King William Street, E.C. 
ESTABLISHED 1837. 


INSTITU- 


The PREMIUMS usually charged for £1,000 (with Profits) will here | 


assure in most cases £1,200 to £1,250 from the first--being equivalent to an 
ismediate and certain Ronus of 20 to 25 per cent. 


The whole SURPLUS belongs to the Members, and, being reserved for | 


those who prove good lives, large Bonuses 7 addition have been, and may 
be expected to be, given. 

POLICIES, say for £1,000, which have shared at the three septennial 
investigations, have already been increased to £1,400, £1,600, and even 


& 1,800. 


Its Terms are thus well calculated to meet the requirements of intending | 


Assurers. They are specially adapted to the case of Provisions under Family 
Settlements or otherwise, where it is of importance to secure from the first, 
for the smallest present outlay, a competent provision, of definite amount, in 
the case of early death. 

The ACCUMULATED FUNDS exceed £1,750,000. Notwithstanding 
its low rates, no Office of equal age has so large a Fund, or shows so large an 
increase from year to year. 

Copies of the Annual Report, with every information, will be given on 
applicaticn, 


LONDON, 4, St. Martin’s Place, Trafalgar Square. Tuesday, Jan. 3, at 
| 8pm. Papers to be read :— 
1. “The Manx of the Isle of Man,” Dr. Richard King. 
2. ‘* The Anthropology of Lancashire,” Dr. Beppo, Pres. A.S.L. 
3. ‘‘On Forms of Ancient Interment in Antrim,” Dr, Sinclair Holden 


J. FRED. COLLINGWOOD, Secretary. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGGH STREET, 
LONDON, W. 
DirecTteD By ARTHUR VACHER. 


EVENING LECTURES, Royal School 
OF MINES, Jermyn Street.—Professor GuTHRIE will commence a Course 
of Eight Lectures on the First Principles of Electricity on Wednesday next, 
the 4th January, at Eight o'clock, to be continued on each succeeding Wed- 
nesday Evening at the same hour. ‘Tickets for the Whole Course, price 5s. 


TRENHAM REEKS, Registrar. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


PROCEEDINGS of the SCIENTIFIC MEETINGS of the SOCIETY 
| for 1870, parts I. and II., containing the Papers read at the Scientific Meetings. 
| With Coloured Plates, 15s. each ; with Uncoloured Plates, 4s. each. 


InpvEx to the Proceedings of the Zoological Society from 1830 to 1847, an 
| from 1848 to 1860, in two volumes. Price 6s, each. 

TRANSACTIONS of the SOCIETY, Vol. VII., part 3. Price 30s. 
Containing Paper by Cuartes Horne, Esq., F.Z.S. Notes on the Habits 
of some Hymenopterous Insects from the North-Western Provinces of India, 
| with an Appendix containing Descriptions of some new Species of Apidx 
and Vespidz collected by Mr. Horne: by Freperick SmiTu, of the British 
Museum. Illustrated with four Plates, from Drawings by the Author of the 
Notes. 

Vol. VIL, part 4. Price 36s. Containing Paper by Dr. O. Finscn, 
C.M.ZS. Ona Collection of Birds from North Eastern Abyssinia and the 
Bogos Country, with Notes by the collector, William Jesse, C.M.Z.S., Zoolo- 
gist to the Abyssinian Expedition. Illustrated with a Map and four Plates. 
| LIST OF VERTEBRATED ANIMALS living in the Gardens of the 
| Zoological Society of London. (Fourth Edition.) Price 1s. 6d. 


These may be obtained at the Societv’s Office, 11, Hanover Square, W. ; 
at Messrs. LoncMANs’, Paternoster Row, E.C.: or through any Bookseller. 


*.* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
sun of £1 ts. pér annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


| N.B.—The Publications cannot be sent out BY Post, but are delivered 


\ Grarts at any address within the Metropolitan Districts. 
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MACMILLAN & NEW BOOKS. 


PROFESSOR HUXLEY’S LAY SER: 
MONS, ADDRESSES, and REVIEWS. 108. 


ON THE GENESIS OF SPECIES. By 
$1. GEORGE MIVART, F.R.S. With Numerous 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation” 
Controversy. By H. CHAKL’TON BASTIAN, M.D., F.R.S., Protessor 
of Pathological Anatomy in University College, London. = [/# the Press. 


BODY AND MIND: An Inquiry into 
their Connection ard Mutual Influence specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Phy-ic With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
d-livered at the Universitv of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, ros. 64d. 


PROFESSOR SEELEY’S LECTURES 


ND ESSAYS. ros, 6d. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. &vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Ilustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from Vatmikt's Sanskrit Poem, the Ramayana. Py 
FREDEKIKA RICHARDSON, Crown 8vo, 7s. €d. 


TALES OF OLD JAPAN. Translated, 


with copious Faplanatory Introductions and Comments. Bv A. B. MIT- 
FORD. Attaché to the br.ti-h Embassy at Yedo. With go full-page Illustra- 
tions, Drawn and Engraved by Japanese Artists. | Shortly. 


NEW VOLUME OF THE GLOBE SERIES. 


COWPER’S POETICAL WORKS. 
Edited, with Biographical Introduction and Notes, by the Rev. W. BEN- 
HAM. Svo, 3s. 


NEW VOLUME OF THE GOLDEN TREASURY SERIES, 
A BOOK OF GOLDEN THOUGHTS. 


By — RY ATTWELL, Knight of the Order of the Oak Crown. 18mo, 
4S. Od. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anctomist). By his Pupil and Colleague, 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6d. 


JOHN WESLEY and the EVANGELI- 
CAL REACTION of the EIGHTEENTH CENTURY. By JULIA 
WEDGWUuUD. Crown 8s. 4. 


New and Cheaper Ed‘tion, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
. a B.C.L., Regius Professor of Civil Law, Oxford. Crown 
vO, 78. Od. 


MACMILLAN & CO, LONDON, 


THE BRITISH MEDICAL JOURNAL, 


Journal of the British Medical Association. 


Price sd. Weekly. Forwarded free by post from the office to subscribers 
at £« 1s. avnuaily, paid in advance. 


THE BRITISH MEDICAL JOURNAL 


FOR 1871, 

Will include the HARVFIAN ORATION by Dr Cuacmers, for 1871 

the Annual Address in Med cine, by P:of-ssor George fohnson ; the Annual 
Address in Surgery by Professor Lister, F.R.S. ; the Gulstonian Lectures on 
fempe:ature in D.sease, by Dr. Gee; together with contr butions from 
Messrs. W. Adams, C. J. B. Aldis, M D., Allbutt, Leed, Althaus, M.D., 
Maz C. Anderson, M_D., Glasgow, Annandale. Edinburgh; Atthill, M.D., 
Dublin; Bornes. M.D., Carisle; Bastian, M D., F.R.S., L. Beale, M.D., 
F.R.S., Bell, M.D., Edinburgh ; Hughes Bennett, M.D., F.R.S., Edin- 
burgh ; Bickersteth, Liverpool ; Brodie, M.U., London; Buchanan, M.D., 
Glasgow ; Chambers, M D., Cheadle, M D., Clapton, M.D., L. Clarke, 
M.D., F R.S., Clover, Copeman, M.D., Norwich; Corfield, M.B., Cotton, 
M.D., Cryan, M.D, Dublin; Cumming, M.D., Belfast ; Curran, M.D., 
Dublin ; Davies, Bristol; Down, M.D., Matthews Duncan, M D., Edin- 
burgh; Embleton, M D., Newcastle; Erichsen, Fleming, M.D., Birming- 
ham; Foster, Birmingham; L. Fox, Pristol; T. Fox, M.D., Fincbam, 
M.D., Fuller, M.D., Gee, M.D., Gibb. M D., Hancock, G Harley, F.R.S, 
J. Harley. M.D., Hawksley, M.D, Hayde», M.D., Dublin; Head, B. 
Hicks, F.R.S., B. Hil’, Holthouse, H. Jackson, M.D, G. Johnson, M D., 
H. Jones, F R.S, Kelly, M.U., Mackenzie, M.D., Mapother. Dublin: F, 
Mason, A. Meadows, W. Moore, Dublin; Nunn, J. W. Ogle, M.D., 
Phillipson, Newcastle; Pariridge, F.R.S., Radciiffe, M.D, Prichard, 
Br stol; Rarsome, M.D., Manchester; Hyde Salter, F.RS, Sieveking, 
M D., Simpson, Manchester; Smith, Aberdeen; Smith, St. Bart.’s; W. 
| Squire, Startin, Tatham, M. D., Swain, D-vonport ; Swayne, Bristol ; Teale, 
| Leeds ; H. Thompson, ‘Tilt, M.D , Spencer Wells, Soeiberg Wells, Wheel- 
house, Leeds ; Vernon, London ; A. Wiltshire, M.D., &c. 

Freq sent Supplements will be pub'ished during the year. 
THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


THE QUARTERLY JOURNAL OF 
SCIENCE, 


Anv ANNALS OF MINING, METALLURGY, ENGINEERING, INDUSTRIAL ARIS, 
MANUFACTURES, AND TeCHNOLOGY. 


Edited by WILLIAM CROYKES, F.R.S, &e. 
Now ready, No. XXIX., January 1872, price 5s., Hlustrated with Chromo- 
uithograph, Two Page Plates, and Twenty-five Woodcuts :— 

I. Doube Spectra. With Chromo-Lithograph and plain Page Piate. 
By W. MarsiiaLt Warts, D.Sc. 

II. The Great Pyramid of Egypt, from a Modern Scientific Point 
of View. By C. Piazzt F.R.S., Astronomer Royal for 
Scotland. 

IIL On Theory of Irrigation, By Freperic Cuartes Danvers, 
ALC 


IV. War Science. With Three Woodcuts. By H. Bapen Pritcuarn, 
of the General Photographic Establishment of the War Depart- 
ment. 

V. Spectra of Metallic Compounds. With Page Plate. 

Vi. Varivsus Tints of Autumnal Foliage. By H. C. Sorsy, 
S., &e. 

VII. On the Relations between Chemical Change, Heat, and Force, with a 
special view to the Economy of Electro-Dynamc Engines. By che 
Rev. H. HiGuton, M.A. (late Princ-pal of Cheltenham College, 
and Fellow of Qu en’s College, Oxtord. 

VIII Our Patent Laws 

ProGress OF THE VARIOUS SctENCzs. 
With Proceecings of Learned Societi-s and Recent Sc‘entitic 
L terature. 
London: Offices of the Quarterly Journal of Science, 3, Horse Shoe 
Court, Ludgate Hill, E.C. ‘ 


NEW WORK ON NATURAL PHILOSOPHY. 
Just published, Part I., cloth, 4s. 6¢., 


NATURAL PHILOSOPHY: An Ele- 
MENTARY TREATISE. By Professor DESCHANEL, of Paris. 
Translate |, with extensive Additions, by Professor EverRETT, of Queen's 
College, Belfas. In Four Parts. Part I.—Mechanics, Hydrostatics, and 
Pneumatics. I!lustrated by numerous Engravings. 

*,* See Review of this work in Nature of Dec. 22nd. 
London: BLACKIE & SON, 44, Paternoster Row, and may be had of al 
wokseilers. 


NOTICE.—The Post Office Regulations 
since OCTOBER Ist allowing Newspapers and Periodicals to go 
by post at reduced rates, the Publishers of NATURE undertake 
to forward the weekly numbers to Subscribers Post fee, on the 
following teims :—- 


Half-Yearly . ... 9 6 
Subscriptions, payable in advance and commencing at any date, 
may be forwarded either direct to the Publishers, 16, Bedford 
i Street, W.C., or through any Bookseller. 
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MACMILLAN & COS SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books, Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether tor private study or for school instruction. 

ASTRONOMY. — By the Astronomer 
ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observationi s 


made are fully described. ‘This gives a sense of solidity and substance to | 


astronomical statements which is obtainable in no other way.”— Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S, Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.”—A thenaeum, 

“An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.”—JM/useum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“Tt is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
touch on some of the very highest problems. .... . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.”— Guardian. 


QUESTIONS ON THE SAME FOR 


SCHOOLS. By T. ALCOCK, M.D. 1s. 6d. 


BOTANY.— PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations, Tenth Thousand. 1&mo. cloth. 4s. 6d. 


is To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver's, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—Natural History Review, 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 45. 6d. 


“*A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 


“It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News, 


POLITICAL ECONOMY FOR BEGIN- 


NERS. By MILLICENT GARRETT FAWCETT. With Questions. 
18mo. 2s. 6d, 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
By W. H. FLOWER, F.R-S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 75. 6. 
[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. tos. 6d. 


The object of this work is to supply students and fie!ld-botanists with a 
fuller account of the Piants of the British Islands than the manuals hitherto 
| in use aim at giving. ‘he Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
| Library of the Royal Gardens, Kew, and Professor of Botany in University 
| College, London. With rumerous Illustrations, Globe 8vo. price 6s. 6d. 


“‘In nothing is Prof. Oliver’s book more satisfactory than the success with 
| which, within so small a compass, it illustrates the vast and varied botany of 
| India. Such a work has long been wanted by amateurs and college pro- 
| fessors, and students in India.”—A theneum., 

| « Will enable the learner at once to master the elements of. his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A d/en’s Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, aumentiae Royal. 
ON THE ALGEBRAICAL AND 


NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
Pag COMBINATION OF OBSERVATIONS. Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 


A TREATISE ON ASTRONOMY, for 
the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 5s. 6d. 


PROFESSOR ROSCOE’S “ SPECTRUM 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium $vo, 21s. 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Probl By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 

In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 


TION. By C. H.H. CHEYNE, M.A. Crown 8vo. 3s. 6d. 


LOGIC.—Professor Jevons’ Elementary | 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Fxamples, anda Vocabulary of Logical Terms. 18mo. 3s. 6d. 


The first part of this work consists of an application of the method of the 
variation of elements to the general ptoblem of rotation. In the second 
nee general rotation formule are applied to the particular case of tha 


MACMILLAN & CO., LONDON. 
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“By a thorough knowledge of the natural 
laws which govern the operations of diges- 
tion and nutrition, and by a careful applica- 


EPPS’S 


GRATEFUL 


tion of the fine properties of well-selected (JAMES EPPS & CO., HOMCOPATHIC CHEMISTS) 


Cocoa, Mr. Epps has provided our breakfast- 
tables with a delicately-flavoured beverage 
which may save us many heavy doctors’ 
bills.”— The Civil Service Gazette. 


COMFORTING 


COCOA. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL GLOGKS, LEVELS, ETC. 


T. COOKE 


& SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indtan Governments, 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Clinometers, Gold Band Aneroids, &c., manufactured by IT. COOKE and SONS, may be had on application to the Works. 


This day is published, | 
| 
A MANUAL OF ZOOLOGY, 
FOR THE USE OF STUDENTS. 
With a General Introduction on the Principles of Zoology. 
By HENRY ALLEYNE NICHOLSON, | 
M.D., D.Sc., M.A., F.R.S.E., &c., Lecturer on Natural History in the 
Medical School of Edinburgh. 


Crown 8vo, pp. 622, with 222 Engravings on Wood, price 12s. €d. 
Il. 
The Second Part of the above, 


VERTEBRATE ANIMALS, 


May be had separately by Purchasers of the First Edition of Part I. of the 
above Manual, price 6.:. 6d. 


By the same Author, 


TEAT BOOK OF ZOOLOGY, 
FOR THE USE OF SCHOOLS. | 

Crown 8vo, with numerous Engravings on Wood, price 6s. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. | 


"Just Published, 
AN ELEMENTARY MANUAL for the 


Deviations of the Compass in Tron Ships. Inter ded for the Use of Seamen, 
Adjusters of Compasses, and Navigation Schools. By F. J. EVANS, F.R.S., 
Staff Captain, R.N. ; Hydrographic Department, Admiralty. 
London: J. D. POTTER, 31, Poultry. 
Nov., 1870. Price 6s. 6d. 


JOSEPIL GILLOTT'S 
STEEL PENS. 
Sold by all Dealers throughout the World. 


Six Medals awarded to}. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
&- FRY AXRD SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 


Asample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


SCADBURY'S COCOA ESSENCE 


THE BEST OF ALL SCHOOL PRIZES. 
Complete in One Volume, 8vo, with about 140 Illustrations engraved on 
Wood (20 full size of page), price 21s. cloth, or 28s. half-bound in morocco 
with gilt edges. 


HOMES WITHOUT HANDS: a De- 
scription of the Habitations of Animals, classed according to their Principle 
of Corstruction. By J.G. Woop, M.A., F.L.S. 

“*It is more interesting than a fairy tale . . . and certainly it wou'd be 
to recommen a more suitable present to a young person.” 
sv 

Uniform with the above, 21s. cloth, or 28s. half-morocco, 


BIBLE ANIMALS: a Description o: 


, every Living Creature mentioned in the Scriptures, from the Ape to the 
| Coral. With about 100 New Vignettes engraved on Wood from Origiual 
, Designs (20 full size of page). 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


TEXT-BOOKS OF SCIENCE. 
Just published, in small 8vo, price 3s. 6¢., cloth, 


INORGANIC CHEMISTRY. By Wil- 
LIAM ALLEN MILLER, M.D., LL.D, F.R.S., late Professor of 


| Chemistry in King’s College, London. 


Being the Third of the New Series of Elementary Works on Mechanical 
and Physical Science in course of publication, edited by Professor ‘I’. M. 
Goopeve, M.A, 

*,* The Prospectus of the Text-Books of Science, with the List of Works 
pubtished and in preparation in the Series, may be had of all Booksellers. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


LOWER GREENSAND FOSSILS. 
FIFTY SPECIMENS FOR FIFTEEN SHILLINGS. 


THOS. D. RUSSELL has on hand a choice Collection of LOWER 
GREENSAND FOSSILS, which he offers in sets of 50 for 15s.,.each set 
containing 20 of the following varieties :— 


Bones and teeth of the Ichthyosaurus, Plesiosaurus, and Pliosaurus; 
Turban Echinit-s ; Corals, especially Verticellipora anastomosans ; Terebra- 
tule, Rhynchonelz, Ostrez, Gervilliz ; Belemnites, and their phragmocones; 
Briozoz ; various sponges, including the famous Chenendopora fungiformis, 
or ‘‘ Petrified Salt-ceilar’’ of Mantell, Manon, Tragos, Cnemidium, aod 


| Scyphia ; t.eth and vertebrz of Fishes, &c. 


Address THOMAS D. RUSSELL, Whittington Club, 37, Arundel Street» 


Strand, Londoa, W.C. 


Absolutely genuine, economical, being about three times the strength 
of the Homaopathic Cocoas and French Chocolates ordinarily sold; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib, beingremoved. ‘‘ The rich- 
ness is thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.’’—The Lancet. ‘* Cocoa treated 
thus will, we expect, pa to be one of the most nutritious, digestible, 
and restorative of drinks.””—British Medicat Journal, 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published ty MacmILtan & Co, 
at the Office, 16, Bedford Street, Covent Garden, London.—Tuurspay, Dec. 29, 1870 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“oe 


v the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 62, VOL. 3] 


THURSDAY, JANUARY 5, 1871 


Regi d for Tr ission Abroad) 


{All Rights are Reserved 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, LONDON. The Courses of Lectures to Ladies. by Professors of 
University College, on English Language and Literature, French Language 
and Literature, Experimental Physics, and Logic, will begin on and after 
Menday, Jan. 16. 


Prospectuses, Class Tickets, and Free Tickets for the First Lecture of each 


Course to be had of the Hon. Sec., J. E. MYLNE, Esq., 27, Oxford Square, 
Hyde Park, W. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
‘Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET. 
LONDON, W. 


The Office of Librarian is now Vacant. For Particulars apply to the Hon. 
Sec., Subscription Library, Royal Institution, Hull. 


ROYAL GEOGRAPHICAL SOCIETY. 


—The Fourth Meeting of the present Session will be held (by permission of 
the Chancellor and Senate) in the Hall of the University of London, Burling- 
ton Gardens, on MONDAY, the oth January, Major-General Sir H. C. 
Rawitnson, K.C.B., Vitt-President, in the chair. Subject:—‘‘ The Gib- 
raltar Current, the Gulf Stream, and the General Oceanic Circulation,” by 
Dr. W, B. Carpenter, F.R.S. 


Now ready, Illustrated, price 3s. 


THE JOURNAL of the ETHNOLOGICAL 


SOCIETY of LONDON 


for JANUARY, 1871. (Vol. II., No. IV.) Contents:—Mr. E. B. Tyler 
**On the Philosophy of Religion among the Lower Races of Mankind ;” 
Professor Huxley “ On the’Geographical Distribution of the Chief Modifica- 
tions of Mankind,” and “On the Ethnology of Britain ;” Dr. Nicholas ‘On 
the Ethnological Influence of the Norman Conquest ;” Col. Lane Fox “‘On 
Dorchester Dykes and Sinodun Hill ;’ Sir John Lubbock, Bart., ‘‘ On the 
Park Cwm Tumulus ;” Rev. W. Greenwell ‘On Grimes Graves ;” Mr. W. 
Boyd Dawkins and Professor Busk ‘‘On Platycnemic Men in Denbighshire ;” 
Mr. H. H. Howorth “On the Hungarians,” &c., &c. 


London: TRUBNER & CO., 60, Paternoster Row. 


PROFESSOR DUNCAN, F.R.S., will 


Lecture at King’s College, Strand, on The Principles of Geology and Palz- 
ontology during the Lent, Easter, and Michaelmas Terms. The Course of 
30 Lectures will open on Saturday, January 28th, at 11.30 o'clock, and will 
be continued every Saturday at the same hour. ‘The Lectures will be open 
to any one paying the fee, £3 3s. od. For Syllabus, &c., apply to the Sec- 
retary, King’s College. 


This day is published, 
A MANUAL OF ZOOLOGY, 
FOR THE USE OF STUDENTS. 
With a General Introduction on the Principles of Zoology. 


By HENRY ALLEYNE NICHOLSON, 


M.D., D.Sc., M.A., F.R.S.E., &c., Lecturer on Natural History in the 
Medical School of Edinburgh. 


Crown 8vo, pp. 622, with 222 Engravings on Wood, price 12s. 6d. 


Il. 
The Second Part of the above, 
VERTEBRATE ANIMALS, 


May be had separately by Purchasers of the Virst Edition of Part I. of the 
above Manual, price 6s. 6d. 


III. 
By the same Author, 


TEXT BOOK OF ZOOLOGY, 


FOR THE USE OF SCHOOLS. 
Crown 8vo, with numerous Engravings on Wood, price 6s. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


CONCHOLOGY, &c.—Mr. R. Damon, of 


Weymouth, continues to receive large consignments of SHELLS from 
Foreign Correspondents, which include many that are NEW, 


GEOLO GY.—Elementary and other named collections —An 
abridged catalogue of collections in CONCHOLOGY and GEOLOGY. 


Gratis. 
Priced List of British Shells, 4¢. Labels and other Publications. 


TO MUSEUM S.—targe Collections in other Departments 


of Natural History. Catalogues sent. 


THE JOURNAL of BOTANY, British 
AND FOREIGN.—Edited by Dr. Szemann, F.L.S., F.R.G.S., assisted 
by Mr. J. G. Baker, F.L.S , of the Royal Kew Herbarium, and Dr, Henry 
Trimen, F.L.S., of the British Museum. . 


This Journal, which is illustrated with Plates and Woodcuts, is published 
monthly, and each number contains Original Articles on British and Foreign 
Plants, and on all departnients of Botany, Extracts and Abstracts from British 
and Foreign Journals, Reviews of Books, Proceedings of Societies, and all 
the Botanical News of the Month. Subscriptions, Twelve Shillings per 
annum, payable to the Publishers, Messrs. TayLor and Co , 10, Little Queen 
Street, Lincoln’s Inn Fields. (W.C.) Single number, rs. 32. Vol. VIII. 
conmenced in January, 1870. A limited number of the back volumes can 
sull be obtained. 
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MACMILLAN & CO.’S NEW BOOKS. 


Second Edition, revlsed and enlarged. 
A DIGEST OF FACTS RELATING 


to the Treatment and Utilisation of Sewage. By W. H. CORFIELD, M.B., 
Professor of Hygiéne and Public Health, University College, London. 8vo, 
7s. 6d. (Jn afew days. 


PROFESSOR HUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. 8vo, ros. 6¢. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous een 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State-of the ‘‘Spontaneous Generation” 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [/ the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders ; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 

» M.D., London. Crown 8vo, 5s. 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
delivered at the University of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, 1os. 6d. 


PROFESSOR SEELEY’S LECTURES 


AND ESSAYS. 8vo, 10s, 6d. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the saine time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Darish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnsian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous IIlustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn fi VALMIKI's Sanskrit Poem, the Rama 
FREDERIKA RICHARDSON. Crown 8v, 


TALES OF OLD JAPAN. Translated, 
with copious Explanatory Introductions and Comments. By A. B. MIT- 
FORD, Attaché to the British Embassy at Yedo. With 40 full-page Illustra- 


tions, Drawn and Engraved by Japanese Artists. | Shortly. 


NEW VOLUME OF THE GLOBE SERIES. 
COWPER’S POETICAL WORKS. 


Edited, with Biographical Introducti: b - 
HAM. Globe i nad uction and Notes, by the Rev. W. BEN. 


: A SKETCH of the LIFE and WRITINGS 
ERT KNOX (the Anatomist). i 


JOHN WESLEY and the EVANGELI- 
CAL REACTION of the EIGHTEENTH CENTURY. By JULIA 
WEDGWOOD. Crown 8vo, 8s. 6d. 


New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
| Bagg > B.C.L., Regius Professor of Civil Law, Oxford. Crown 


MACMILLAN & CO. LONDON. 


MACMILLAN’S MAGAZINE. 
No. 135. 


FOR JANUARY, 
PRICE ts. 


CONTENTS OF THE NUMBER. 
1.—M. Guizot on “The Provisional Government and the French Nation.” 
2—“Patty.” Chapters I.—IV. 
3-—“ Mr. Dickeas’s Amateur Theatricals : A Reminiscence.” 
4.—‘‘The Competitive Examination System in China.” 
5.—Lorp Hosart on “ The Adaéama Claims.” 
6.—“* La Morte Vivante.” 
Hospitality.” 
8.—A Bull Fight, and After-Thoughts.” By J. P. 

9.—‘‘ Into Versailles and Out.” Part J. By Joun Scott Russet, F.R.S. 
Volumes I. to XXII. handsomely bound in cloth, price 7s. 6d. 
each, now ready. 

MACMILLAN & CO., LONDON. 

Sold by all Booksellers, Newsagents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 


A Monthly Journal of 


THERAPEUT ECS. 
Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. XXXI. for JANUARY, 1870, Contains— 
Original Communications : ees 
Joun Woop, F.R.C.S. On the Treatment of Blood-poisoning, bya 
Carbolised Atmosphere, acting through the Skin and Lungs. f 
ames F. Goopuart, Esq. Note on the Physiological Action of 
Nitrate of AmyL 
W. Spencer Watson, F.R.C.S. An Inquiry into the Causes of the 
Occasional Failure of the Operation for Squint. 
W. Curran, L.R.C.P. Edin., M.R.C.S., &c. The Himalayas as a 
Health Resort. 
Reviews. 
Clinic of the Month. 
Extracts from British and Foreign Journals. 
Notes and Queries. 
Bibliography. 
MACMILLAN & CO., 16, Bedford Street, Covent Garden, London. 


CLARENDON PRESS PUBLICATIONS. 


Demy 8vo, 16s., with 12 plates. 


FORMS OF ANIMAL LIFE. _ Being 
Outlines of Zoologica! Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 

“‘ Not only University students, but others also will find Dr. Rolleston’s 
work of the highest value in teaching them how most profitably to study 
comparative anatomy.”—British Medical Feurnaé. 

** It is classical, comprehensive, loaded, almost crammed, with knowledge 
and exact. . . Professor Rolleston has conferred a great boon upon 
zoologists, has shown himself a thorough master of his subject.” —Fournal of 
Anatomy. 


AN ELEMENTARY TREATISE ON 


NATURAL PHILOSOPHY. By Sir S. W. THOMSON and Professor 
TAIT. [7a the Press. 


Demy 8vo, cleth, price ars. 


DESCRIPTIVE ASTRONOMY. A Hand- 
book for the General Reader, and also for practical Observatory work, With 
224 Llustrations and numerous Tables. By G. F. CHAMBERS, F.R.A,S., 
Barrister-at-law. 

The aim of this work, briefly expressed, is general usefulness, whether in 
the hands of the student, the general reader, or the professional observer. 
Great pains have been taken to present the latest information on all branches 
of the science. The development of Astronomy is now so rapid that unless 
an author exercises constant vigilance his book must fall behindhand ; and it 
is believed that this volume not only contains the most recent discoveries and 
deductions, but that in it will also be found information hitherto to be met 
with only in the publications of learned societies, difficult of access and in- 
convenicot for reference even to the Astronomer, and absolutely out of the 
reach of the general reader. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CU., LONDON, Publishers to the University. 
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MACMILLAN & CO.’S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, afiording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“‘Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation: s 
made are fully described. ‘This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”—Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulz, and numerous Illustrations. By J. 


NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” —A theneum. 

“* An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations. Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


highest masters in any science." —Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T. ALCOCK, M.D. 1s. 6d. 


BOTANY.— PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“ To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be cenveyed with certainty to young men educated as the mass of. 
our medical students have Been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly."—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. 


‘A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 


‘It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 


NERS. By MILLICENT GARRETT FAWCETT. With Questions. 
2s. 6d. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


| OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
| Lectures delivered at the Royal College of Surgeons of England in 1870. 

By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 


[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 


| By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
| Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With rumerous Illustrations. Globe 8vo. price 6s. 6d. 


“In nothing is Prof. Oliver's book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.”—A theneum. 

“Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A Jen's Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 


The plan of this tract has been to include those phenomena enly which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Desi 
for the Use of Students of the University. Crown 8vo. gs. — 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY, M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S * SPECTRUM 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8vo, ats, 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth. 6s. 64. 

In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 


TION. By C. H.H. CHEYNE, M.A. Crown 8vo. 3s. 6d. 


The first part ot this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 


and Examples, and a Vocabulary of Logical Terms. 18mo. 3s. 6d. 


part the general rotation formule are applied to the particular case of the 
earth. 


MACMILLAN & CO., LONDON. 
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R. J. MITCHELL, NEW AND SECOND-HAND BOOKSELLER, 


52, PARLIAMENT STREET, 


s.W. 


(NEAR THE WHITEHALL CiuB,) WESTMINSTER. 
R. J. M. begs most respectfully to inform the Nobility and Gentry that, having recently resigned the Management of Messrs. Willis, Sotheran, & 
Co.’s Business, 2, Charing Cross, which he had conducted for more than twenty-five years, he has now opened an Establishment on his own account at the 
above Address, for the sale of ARCHITECTUR AL, SCIENTIFIC, ENGINEERING, and MISCELLANEOUS BOOKS, WORKS on the FINE 
ARTS, &c. BOOKBINDING in all its Branches. all Catalogue se nt Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRF™ “LOCKS, BELLS, &c. 
COOKE AND SONS, 
CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 
BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


THE BRITISH MEDICAL JOURNAL, 
Journal of the British Medical Association. 


Price sd. Weekly. Forwarded free by post from the office to subscribers 
at £1 1s. annually, paid in advance. 


THE BRITISH MEDICAL JOURNAL 


FOR 171, 


Will include the HARVEIAN ORATION by Dr Cuacmers, for 1871, 
the Annual Address in Medicine, by Professor George Johnson ; the Annual 
Address in Surgery by Professor Lister, F.R.S. ; the Gulstonian Lectures on 
Temperature in Disease, by Dr. Gee; together with contributions from 
Messrs. W. Adams, C. J. B. Aldis, MD., Allbutt, Leed, Althaus, M.D., 
Mac C. Anderson, M.D., Glasgow, Annandale, Edinbu rgh: Atth hill, M.D., 
Dublin ; Barnes, M.D., "Carlisle ; 3astian, M.D., F.RS., Beale, M.D., 
F.R.S., Bell, M.D., Edinburgh ; Hughes Bennett, M.D., F.R.S., Edi in- 
burgh ; Bickersteth, ‘Liverpool ; Brodie, M.D., London ; 3uchanan, M.D., 
Glasgow ; Chambers, M D., Cheadle, M.D., Clapton, M.D., L. Clarke, 
M.D., F.R.S., Clover, Copeman, M.D., Norwich; Corfield, M.B., Cotton, 
M.D., Cryan, M.D, Dublin; Cumming, M.D., Belfast ; Curran, M.D., 
Dublin ; Davies, Bristol; Down, M.D., Matthews Duncan, M D., Edin- 
burgh; Embleton, M.D., Newcastle; Erichsen, Fleming, M.D., birming- 
ham; Foster, Birmingham; L. Fox, Bristol; T. Fox, M.D., Fincham, 
M.D., Fuller, M.D., Gee, M.D., Gibb, MD., Hancock, G. Harley, F.R.S, 

. Harley. M.D., Hawksley, M.D., "Hayder, M.D., Dublin; Head, B. 

licks, F.R.S Be Hil!, Holthe yuse, H. Jackson, M.D., G. Johnson, M.D., 
H. Jones, F. R.S., Ke lly, M.D., Mackenzie, M.D., Mapother, Dublin: F. 
Mason, A. Meadows, W. Moore, Dublin ; Nunn, J. W. Ogle, ” 
Phillipson, Newcastle; Partric ge, F.R ce Radcliffe, M.D, Prichard, 
Kristol ; Rarsome, M.D., Manchester; Hyde Salter, F.RS, Sieveking, 
M.D., Simpson, Manchester; Smith, Aberdeen; Smith, St. Bart.’s; W. 
Squire, Startin, Tatham, M.D., Swain, Devonport ; Swayne, Bristol ; Teale, 
Leeds ; H. Thompson, Tilt, M.D. Spencer Wells, Soelberg Wells, ‘Wheel: 
house, Leeds ; Vernon, London ; A. Wiltshire, M.D., &e. 


Frequent Supplements will be published during the year. 
THOMAS RICH: ARDS, 37, Great Queen Street, Long Acre. 


NEW WORK ON NATURAL PHILOSOPHY. 
Just published, Part I., cloth, 4s. 6¢2., 


NATURAL PHILOSOPHY: An Ele- 
MENTARY TREATISE. Py Professor DESCHANEL, of Paris. 
Translated, with extensive ‘Additions, by Professor Everett, of Queen's 
College, Belfast. In Four Parts. Part I.—Mechanics, Hydrostatics, and 
Pneumatics. Illustrated by numerous Engravings. 


*,* See Review of this work in Nature of Dec. 22nd. 


London: BLACKIE & SON, 44, Paternoster Row, and may be had of all 
Booksellers. 


MICROSCOPIC MARVELS. — African 


AND PERUV TAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-lil nerals. Also the Microscopic R AINBOW, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Just ready, in crown 8vo, with Maps, 7s. 6:. 


THE DAILY NEWS WAR CORRE- 
SPONDENCE, 1870. Edited, with Notes and Comments, forming a con- 
tinuous Narrative of the War between Germany and France. 


MACMILLAN & CO., LONDON. 


| and restorative of drin 


BALFOUR’S BOTANICAL WORKS. 


I. 
CLASS-BOOK OF BOTANY, being an 


Introduction to the Study of the Vegetable Kingdom, with 1800 Illustrations. 
‘Third and Cheaper Edition, demy 8vo, price 21s. 


Il. 
MANUAL OF BOTANY; An Introduc- 


tion to the Study of the Structure, Physiology, and Clas. ification of Plants, 
Crown 8vo, with 820 Illustrations. Price 12s. 


IIT. 
OUTLINES OF BOTANY, with nearly 


600 Illustrations. Fecap. 8vo, price 5s. 
IV. 
ELEMENTS OF BOTANY, for the Use 


of Schools, with 427 Illustrations. Feap. 8vo, price 3s. 


THE BOTANIST’S COMPANION; or 
Directions for the Use of the Microscope, &c. Crown 8vo, price 2s. 6d. 
VE. 
THE FLORA OF EDINBURGH, with 
Map. Fcap. 8vo, price 3s. 6:7. 
By J. H. BALFOUR, A M.,, M.D., F.R.S., 
Regius Keeper of the Royal Botanic Gardens, and Professor of Medicine 
and Botany in the University of Edinburgh. 
In feap. 8vo, cloth, price 3s, 6d. 


METEOROLOGY. By Sir J. F. W. 
HERSCHEL, Bt, &c. 

ContTENTS: — Aurora Borealis — Ralloon Ascents—Clouds—Cold—Dew 
Dus t—Fogs—Gulf Stream — Hail — Heat—Hoar Frost —Ice—Icebergs — 
htning—-Meteorolites—Mirage—Mist—Moisture—Rain—Rainbow —Sea- 
sons—Snow—Thunder—Volcanoes—W ater—Wind, &c., &c. 


By the same, in crown 8vo, Third Edition, price 5s. 


PHYSICAL GEOGRAPHY OF THE 


GLOBE, 
Ecinburgh: ADAM and CHARLES BLACK. 


JOSEPH GILLOTT’S 
STEEL PENS. 

Sold by all Dealers throughont the World. 


Absolutely genuine, economical, being about three times the strength 
of the Homceopathie Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. ow ing to two-thirds of the Fatty 
Matter, which forms ¢0 per cent. of the Nib, beingremoved. ‘“ The ricli- 
ness is thus overcome in a manner far preferable to the impoverishment 
ot the Cocoa by dilution or Adulteration.’’—The Lancet. ** Cocoa treated 
thus will, we expect, oie to be one of the most nutritious, digestibic, 

8.” —British Medicat Journal. 


Printed by R. Cray, Sons, & Tavior, at 7 and 8, Bread Street Hill, in the City of Lentin, and published ty M 
at the Office, €3, Bleccker Street, New York. —Tuurspay, Jan. i 
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A WEEKLY ILLUSTRATED , JOURNAL OF SCIENCE 


To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 63, VOL. 3] 


THURSDAY, JANUARY 12, 1871 


Registered for Transmission Abroad) 


(All Rights are Reserved 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, LONDON. The Courses of Lectures to Ladies. by Professors of 
University College, on English Language and Literature, French Language 
and Literature, | ences Physics, and Logic, will begin on and after 
Monday, Jan. 16. 

Prospectuses, Class Tickets, and Free Tickets for the First Lecture of each 
Course to be had of the Hon. Sec., J. E. MYLNE, Esg., 27, Oxford Square, 
Hyde Park, W. 


ROYAL INSTITUTION OF GREAT 


BRITAIN, 
Albemarle Street, W. 
Professor M. Foster will commence a course of Eleven Lectures, on the 
“Nutrition of Animals,” on Tuesday next, Jan.17. One Guinea the 
urse. 
Prof ssor OptiNnc will commence a Course of Eleven Lectures on Davy’s 
Discoveries in Chemistry, on Thursday next, Jan. 19. One Guinea the 


Course 
The Rev. W. H. CHANN1NG will commence a Course of Four Lectures on 
the “ Laws of Human Life as revealed in History,” on Saturday next, 
Jan. 21, Half a Guinea the Course. 
Subscription for all the Courses in the Season, Two Guineas. “Lecture 
hour, 3 o'clock, P.M. 


Saturday, Jan. 14, 1871. H. BENCE JONES, //on. Sec. 


EDUCATIONAL LECTURES.— London 
INSTITUTION, Finsbury Circus.—On Monday, Jan. 23, at 4 P.M., Prof. 
Hux.ey, LL D., F R.S., will commence a course of Six Leciures, “On 
= First Principles of Biology,” to be continued on the five succeeding Mon- 

or at the same hour. ‘Fee for the Course, Five Shillings. Number of 
tickets limited. 

n ‘Tuesday, Jan. 24, at 10 A.M., an Examination in Chemistry, for Prizes 
and Certificates, wiil be held in the Library of the Institution. This Exami- 
nation is open to Students under the age of Eighteen who attended Dr, 
Odling’s course ‘ On Chemical Action ” 

Names of Candidates should b< forwarded to the Principal Librarian without 
delay. By Order, 


THOMAS PIPER, Hon. Sec. 


ANTHROPOLOGICAL SOCIETY OF. 


LONDON, 4, St. Martin’s Place, Trafalgar Square.—The Annual General 
Meeting will be held on Tuesday, the 17th inst., at Four o'clock precisely, 
Dr. Beppok, President, in the chair. 


J. FRED COLLINGWOOD, Secretary. 


ROYAL COUNCIL of 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
bgt SUBJECTS of the se examinations can be attended in classes 
elegraphy and Phot phy especial considere: ‘ees moderate. — Apply 
Prof. E. V. GARDNER, FES, F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGA STREET, 
LONDON, W. 


Directep sy ARTHUR VACHER. 


PHILOSOPHICAL TRANSACTIONS. 
—The FELLOWS of the ROYAL SOCIETY are hereby informed that the 
2nd Part of the “‘ Philosophical Transactions,” Vol. 160, for the year 1870, 
is now published, and ready for delivery on application at the Office of the 
Society in Burlington House, daily, between the hours of 10 and 4. 


WALTER WHITE, Assistant Secretary R.S. 


PROFESSOR DUNCAN, F.R.S., will 


Lecture at King’s College, Strand, on The Principles of Geology and Palz- 
ontology during the Lent, Easter, and Michaelmas Terms. The Course ot 
30 Lectures will open on Saturday, January 28th, at 11.30 o’clock, and will 
be continued every Saturday at the same hour. The Lectures will be open 
to any one paying the fee, £3 3s. od. For Syllabus, &c., apply to the Sec- 
retary, King’s College. 


Burlington House. 


Now ready, Illustrated, price 3s. 


THE JOURNAL of the ETHNOLOGICAL 
of LONDON 


for JANUARY, 1871. (Voi. » No. IV.) Contents:—Mr. E. B. Tyler 
** On the Philosophy of Cielision’ among the Lower Races of Mankind ;’ 
Professor Huxley ‘‘ On the Geographical Distribution of the Chief Modifica- 
tions of Mankind,” and “‘ On the Ethnology of Britain ;” Dr. Nicholas “On 
the Ethnological Influence of the Norman Conquest ;” Col. Lane Fox ‘On 
Dorchester Uykes and Sinodun Hill ;” Sir John Lubbock, Bart., ‘‘On the 
Park Cwm Tumulus ;” Rev. W. Greenwell “On Grimes Graves :” Mr. W. 
Boyd Dawkins and Professor Busk “On Platy: cnemic Men in Denbighshire ;” 
Mr. H. H. Howorth ‘On the Hungarians,” &c., &c. 


London: TRUBNER & CO., 60, Paternoster Row. 


NEW EDITION OF JUKES’ MANUAL OF GEOLOGY. 
In the press, in crown 8vo. 


NEW EDITION OF JUKES’ MANUAL 
OF GevwOGY, by ARCHIBALD GEIKIE, F.R.S., Director of the 
Geological Survey of Scotland, 


ADAM & CHARLES BLACK. 


NEW WORK ON NATURAL PHILOSOPHY. 
Just published, Part I., cloth, 4s. 6¢., 


NATURAL PHILOSOPHY: An Ele- 
MENTARY TREATISE. By Professor DESCHANEL, of Paris. 
Translated, with extensive Additions, by Professor Everett, of Queen's 
College, Belfast. In Four Parts. Part I. —Mechanics, Hydrostatics, and 
Pneumatics. Illustrated by numerous Engravings. 


*,* See Review of this work in Naturs of Dec. 22nd. 


London: BLACKIE & SON, 44, Paternoster Row, and may be had of all 
Booksellers. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RAINBOW, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s, Or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 
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THE CONTEMPORARY REVIEW, 
Theological, Literary, and Social. 2s. 6d. Monthly. 
CONTENTS FOR JANUARY :— 
t. Imperial Federalism, By the Author of “Ginx’s Paby.” 


2. The Debts of Theology to Secular Movements. By the Rev. J. 
Llewelyn Davies. 


3. The Mistake of Honest Democrats. By W. R. Greg. 
4. National Defence. By Major Noel. 


5+. The Present Relations of Physical Science to Mental Philosophy. By 
Professor Calderwood. 


. 6. The War and General Culture. Conversations. By the Author of 
* Friends in Council.” Nos. VL, 


7- Prayers for the Dead. By the Rev. M. MacColl. 
8. Music and Morals. By the Rev. H. R. Haweis. Part II. 
g. The English Church and Dissenters. By the Rev. J. Baldwin Brown. 
10, French Unity. By William Stigand. 
STRAHAN & CO., 56 Ludgate Hill. 


— — 


BRITISH Né NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive series of BRITISH |; 


RECENT SHELLS. FOSSILS, CRUSTACEANS, ECHINODERMS, 
MICROSCOPIC OBJECTS, &e. +» Which he offers for Sale either in Sets or 


as single specimens :— 
Marine Shells 50 Species, too specimens, 155. 
Land and Fresh-water 50 ,, 100 id 
British Fossils .. .. 50 15S. 
Larger Series from Two to Ten Guineas and upwards, according to com- 
pleteness. 
May be viewed and Catalogues had cn application to 


THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
W.c. 


THE BRITISH MEDICAL JOURNAL, 
Journal of the British Medical Association. 


Price sd. Weekly. Forwarded free by post from the office to subscribers 
at £1 1s. annually, paid in advance. 


THE BRITISH MEDICAL JOURNAL 


FOR 1871, 


Will include the HARVEIAN ORATION by Dr Cuavcmers, for 1871, 
the Annual Address in Medicine, by Prof-ssor eOr tohnson ; the Annual 
Address in Surgery by Professor Lister, F.R.S. ; the Gulstonian Lectures on 
Temperature in Disease, by Dr. Gee; together with contributions from 
Messrs. W. Adams, C. J. B. Aldis, M D., Allbutt, Leed, Althaus, M.D., 
Maz C. Anderson, M.D., Glasgow, ‘Annandale, Edinburgh : Atthili, M.D., 
Dublin; Barnes. M.D., Car isle ; Bastian, M.D., F.R.S., L. Beale, M.D., 
F.R.S., Bell, M.D., Edinburgh ; Hughes Bennett, M. D., F.R.S., E¢in- 
burgh ; Bickersteth, ‘Liverpool ; Brodie, M.D., London ; Buchanan, M.D., 
Glasgow ; Chambers, M D., Cheadle, M D., Clapton, M.D., L. Clarke, 
M.D., F.R.S., Clover, Copeman, M.D., Norwich ; Corfield, M. B., Cotton, 
M.D., Cryan, M.D, Dublin ; Cumming, M.D., Belfast ; Curran, M.D., 


Dublin ; Davies, Bristol ; Down, M.D., Matthews Duncan, M D., Edin- | 


burgh ; 'Embleton, M.D., Newcastle ; Erichsen, Fleming, M.D., Birming- 
ham; Foster, Birmingham ; L. Fox, Rristol; T. Fox, M.D., ” Fincham, 
M.D., Fuller, M.D., Gee, M. D., Gibb, M D., Hancock, G Harley, F.R.S, 

Harley, M. D., Hawksley, M.D., "Hayden, M. Dublin; Head, B. 

icks, Hill, H. Jackson, M.D., G. Johnson, MD. 

H. * S., Kelly, M.D., Mackenzie, M.D., Dublin: 
Mason, A. Meadows, Ww. Moore, Dublin ; Nunn, J. W. Ogle, M.D., 
Phillipson, Newcastle ; Pariridge, F.R.S., Radcliffe, M.D, Prichard, 
Br stol ; Ra: some, M.D., Manche-ter; Hyde Salter, F.RS, Sieveking, 
MD., Simpson, Manchester; Smith, Aberdeen; Smith, St. Bart.’s; W. 
Squire, _~ Tatham, M.D., Swain, D-vonport ; Swayne, Bristol ; Teale, 
Leeds ; H. Thompson, Tilt, MD Spencer Wells, es Wells, ‘Wheel: 
house, ‘Leeds ; Vernon, London ; A. Wiltshire, M. D., 


Frequent Suppl s will be published during the year. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


Just published, No. 16, price 6d. 
THE ACADEMY. 
A Recorp oF LITERATURE, LEARNING, SCIENCE, AND 
Reviews, Critical Notices, Literary and Scientific Intelligence, 
Correspondence. 


Subscriptions, 6s. for 12 Nos. post free, payable in advance, 
Vv . price 6s., or 7s. 6d. in cloth. 


WILLIAMS AND NORGATE, 
14, Henrietta Street, Covent Garden, London ; 
and 20, South Frederick Street, Edinburgh. 
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ELEMENTARY WORKS 
PUBLISHED BY 


WILLIAM BLACKWOOD & SONS. 


NATURAL SCIENCE CLASS-BOOKS 
A MANUAL OF ZOOLOGY, ior the use 


of Students, with a General Reenetnatien en the Principles of Zoolegy. by 
Henry ALLEYNE NicuHotson, M D., D.Sc., M.A., F.R.S.E., &c., Lec- 
| turer on Natural History in the Medical School of Edinburgh. Crown 8vo, 
| pp. 622, with 222 Engravings on Wood, price 12s. 64. 

By tHe Same AUTHOR, 


TEXT-BOOK OF ZOOLOGY, for the use 
of Schools. 
Crown 8vo, with numerous Engravings on Wood, price 6s. 
INTRODUCTORY TEXT -BOOK OF 
GEOLOGY. By Davin Pace, LL.D., F.RSE, &c. With Engravings 
on Wood and Glossarial Index. Eighth Edition, 2s. 
ADVANCED TEXT-BOOK OF GEO- 


\ LOGY. Descriptive and Industrial. By the Same. With Engravings, and 
| Glossary of Scientific Terms. Fourth Edition, revised and enlarged 


GEOLOGY for GENERAL READERS, 
A Series ef Popular Sketches in Geology and Paleontology. By the Same. 
Third Edition, enlarged. Price 6s. 

HANDBOOK of GEOLOGICAL TERMS, 
GEOLOGY, and PHYSICAL GEOGRAPHY. By the Same. Second 
Edition, enlarged. 75. 6d. 

INTRODUCTORY TEXT - BOOK of 
PHYSICAL GEOGRAPHY. With Skctch-Maps and Illustrations. By 
the Same. Fourth kdition. 2s. 

ADVANCED TEXT-BOOK of PHYSI- 
GEOGRAPHY. By the Same. With Engravings. 5s. 


. HANDY BOOK of METEOROLOGY. 


By R Bucwan, M.A, Secretary of the Scottish ul 
Society. A New Edition, price 8s. 6d, cloth, with Engravings and Charts 


GEOGRAPHICAL CLASS-BOOKS. 
MANUAL of MODERN GEOGRAPHY, 


Mathematical, Physical, and Political, on a New Plan; embracing a com- 
plere developme ntof the Kiver-systems of the Globe. By the Rev. ALex- 
ANDER MACKay, LU.D., FR.GS. A New Edition. Lhe first portion, 
comprising Europe, is published, price 4s. 


ELEMENTSofMODERN GEOGRAPHY. 


By the Same. Seventh Edition, crown 8vo, pp. 304, price 3s. 


OUTLINES of MODERN GEOGRAPHY. 


A Book for Beginners. By the Same. Ninth Ecit‘on, 18mo, pp. 11-2, 


price rs. 
SCHOOL ATLASES 
By A. KEITH JOHNSON, LL.D., &c. 
Author of the “ Royal Atlas,” the ‘‘ Physical Atlas,’ &c. 
IMPROVED EDITIONS. 


ATLAS OF GENERAL AND DESCRIP- 
| TIVE GEOGRAPHY. A Newand Enlarged Edition, suited to the best 
| Text-books; with Geographical information brought up to the time of 
| publication. ® 26 Maps, clearly and uniformly printed i in colours, with Index. 


| Imp. 8vo. Half-bd., 125. 6a. 


| ATLAS OF PHYSICAL GEOGRAPHY. 
| 


Illustrating, in a Series of Original Designs, the Elementary Facts of 
Grotocy. HyproGrapsy, Metgorotocy, and Narurat History. A 
New and Enlarged Ecition, contaming 4 new Maps and Letterpress. 20 
Coloured Maps. Imp. 8+o. Half-bd., 12s 


ATLAS OF ASTRONOMY. A New and 


| Enlarged Edition. 21 Coloured Plates. With an cma Survey of the 
Tew designed as an accompaniment to this Atlas, by Roserr Grant, 
| L.D., &c., Professor of Astronomy and Director of the Observatory in the 
| University of Glasgow. Imp. 8vo. Half-bd., 12s. 6d. 


ATLAS OF CLASSICAL GEOGRAPHY. 


| 

| 

| A Newand Enlarged Edition. Constructed from the best materials, and 
| embodying the results of the most recent investigations, accompanied by a 
| complete INDEX OF PLacegs, in which the proper quantities are given by 1, 
Harvay and &. Worsiry, MM.A. Oxon. 23 Coloured Maps. Imp. 8vo. 
Half-bd., 12s. 6d. 


ELEMENTARY ATLAS OF GENERAL 


\ 


AND DESCRIPTIVE GEOGRAPHY. For the use of Tunior Classes; 
including a Map of Canaan and Palestine, with General Index. 8vo, half- 
| bound, 5s. 
| NEW ATLAS FOR PUPIL TEACHERS, 


THE HANDY ROYAL ATLAS, 45 Maps 


| clearly printed and carefully coloured, with General Index. Imp, 4to, price 
| £2 128. ha'f-bound morocco, 
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MACMILLAN & CO. s SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


IT is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors | 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, | 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer | 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. [ts 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation: s 


made are fully described. This gives a sense of solidity and substance to | 


astronomical statements which is obtainable in no other way.”—Guardiax. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 


MENTARY LESSONS in ASTRONOMY. With Coloured Diagram Zi H 


the Spectra of the Sun, Stars, Nebula, and numerous Illustrations. By 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientiiic index.” —A theneum, 

“* An admirable text-book. ‘Those who do not know much of the science 
could not find a better and more accurate guide.”—/useumt. 


QUESTIONS ON THE SAME FOR, 


SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“* It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 

ouch on some of the very highest problems. .... . The w hole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.”—Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T, ALCOCK, M.D. 15. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth, 4s. 6d. 


* To this system we now w ish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge o 
plants be conveyed with gertainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver's, who, with 
views so practical, and with great knowledge, too. can write so accurately 
and clearly.”—Natural History Review, 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. 


‘ “‘A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

“Te has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”"—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, anda Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
| By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6¢. 
[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d. 


| The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
|i in use aim at giving. ‘The Ordinal, Generic, and specific characters have 
| been re-written, and are to a great extent original, and drawn from living or 
| dried specimens, or both. 


| FIRST BOOK OF INDIAN BOTANY, 


| By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium ani 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
| College, London. With rumerous Illustrations, Globe 8vo. price 6s. 6d. 


“Tn nothing is Prof. Oliver's book more satisfactory than the success with 
| which, with: nso small a compass, it illustrates the vast and varied botany of 
Inaia. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.”—4 then@um., 
** Will enable the learner at once to master the elements of his study, and 
| to apply his new knowledge to a practical examination of the plants and 
| flowers that meet his eye in any part of India.”—<A Men's Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 6vo. cloth. 
6s. 6d. 


UNDULATORY THEORY OF OPTICS. 
| Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODF RAY, M.A, Second Edition, revised 
| Crown 8vo. cloth. 5s. 6. 


PROFESSOR ROSCOE’ S ‘SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8yo, ars, 


Westminster Review.—“ The lectures themselves furnish a most admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important — memoirs, the 
author has rendered it equally valuable as a text-book for advanced stu- 
dents.” 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
Cc. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 

In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 
TION. By C.H.H. CHEYNE, M.A. Crown 8vo. 33s. 6d, 

The first part of this work consists of an application of the method of the 
variation of elements to the B ong problem of rotation. In the second 
part the general rotation form are applied to the particular case of the 
earth, 


MACMILLAN & CO., LONDON. 
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OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indtan Governments, 


BUCKINGHAM 


Illustrated Catalogues of Observatories, Equatorial an 
Clinometers, Gold Band A id. fi 


WORKS, YORK. 


d all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
» &C., ured by T, COOKE and SONS, may be had on application to the Works. 


BALFOUR’S BOTANICAL WORKS. 


I. 
CLASS-BOOK OF BOTANY, being an 


Introduction to the Study of the Vegetable Kingdom, with 1800 IIlustrations. 
‘Third and Cheaper Edition, demy 8vo, price 21s. 


IL. 

MANUAL OF BOTANY; An Introduc- 
tion to the Study of the Structure, Physiology, and Clas ification of Plants. 
Crown 8vo, with 820 Illustrations. Price 12s. 6d. 

IIL. 

OUTLINES OF BOTANY, with nearly 

600 Lilustrations, Fcap. 8vo, price 5s. 
IV. 
ELEMENTS OF BOTANY, for the Use 


of Schools, with 427 Illustrations. Feap. 8vo, price 3s. 6d. 


v. 
THE BOTANIST’S COMPANION; or 


Directions fur the U:e of the Microscope, &c. Crown 8vo, price 2s. 6d. 


VI. 
THE FLORA OF EDINBURGH, with 
Map. Fcap. 8vo, price 3s. 6d. 
By J. H. BALFOUR, A M.,, M.D., F.R.S., 
Regius Keeper of the Royal Botanic Gardens, and Professor of Medicine 
and Botany in the University of Edinburgh. 


In fcap. 8vo, cloth, price 3s, 6d. 
METEOROLOGY. By Sir J. F. W. 
HERSCHEL, Bt, &c. 

Contents: — Aurora Borealis — Balloon Ascents—Clouds—Cold—Dew 
Dust—t ogs—Gulf Stream — Hail— Heat—Hoar Frost —Ice—Icebergs — 
Lightning—Meteorolites— Mirage—Mist—Moisture—Rain—Rainbow-— Sea- 
sons—Snow—Thunder—Volcanoes—Water—Wind, &c., &c. 


By the same, in crown 8vo, Third Edition, price 5s. 
PHYSICAL GEOGRAPHY OF THE 
— Edinburgh : ADAM and CHARLES BLACK. 


Just ready, in crown 8vo, with Maps, 7s. 6d. 


THE DAILY NEWS WAR CORRE- 
SPONDENSCE, 1870. Edited, with Notes and Com:nents, forming a con- 
tinuous Narrative of the War between Germany and France. 


MACMILLAN & CO., London. 


Second Edition, with Index, crown 8vo, pp. 336, price 4s. 


FACTS AND DATES, or the Leading 


F vents of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences ; witha brief Introduction to each Section ; the memory 
being aided by a simple and natural method. For Schools and Private 
Reference. By the Rev. ALEX. MACKAY, LL D., F.RKC.S., author of 
“A Masual of Modern Geography, Mathematical, Physical, and Political,” 
*« Elements of Modern Geography,” &c. 


W. BLACKWOOD & SONS, Edinburgh and London. 


*,* This work, the result of many years’ earnest application, is specially 
adapted to Advanced Classes in Schools, to Candidates for the Civil Service, 
and to Ladies’ Schools. 


“The work will certainly prove very useful to students.”—Zducational 
Times. 


“Each section is prefaced with a succinct and valuable introduction.”— 
British Quarterly Review. 


“ There are certainly the elements of a very desirable auxiliary to students 
and general readers in the first portion of Dr. Mackay’s volume.”—A the- 
neu. 


“ The chief feature is an extremely simple system of Mnemonics, by means 
of which a few appropriate words attached to each fact, or event, are mave 
to carry with them a string of figures.” —Guardian. 


Now ready, in royal 8vo, with 132 Ulustrations, 25s. 
TRAVELS IN THE AIR: A Popular 


Account of Balloon Voyages and Ventures, with Recent Attempts to accom- 
plish the Navigation of the Air. 
By J. GLAISHER, of the Royal Observatory, Greenwich. 
RICHARD BENTLEY, New Burlington Stieet. 


This day, demy 8vo, with 50 Illustrations, 2ts. 

THE RECOVERY OF JERUSALEM ; 
an Account of the Recent Excavations and discoveries in the Holy City. By 
Captain WILSON, R.E., and Captain WARREN, R.E. With an Intro- 
ductory Chapter, by Dean STANLEY. 

RICHARD BENTLEY, New Burlington Street. 


Now ready, in demy 8vo, with 200 Illustrations, ros. 6d. 
A NEW AND CHEAPER EDITION 
OF THE HEAVENS: an Illustrated Hand-book of Popular Astronomy. 
By AMEDEE GUILLEMIN. Edited by J. Norman Lockyer, F.R.A.S. 
RICHARD BENTLEY, New Burlington Street. 


In crown 8vo, with 48 Illustrations, ss. 


THE MARVELS OF THE HEAVENS. 


From the French of FLAMMARION. By Mrs. LOCKYER, Translator 
of “ The Heavens.” 


RICHARD BENTLEY, New Burlington Street. 


Just published, fcap. 8vo, pp. with 154 Illustrations, price 


35. 

ELEMENTARY NATURAL PHILO- 
SOPHY : being a Course of Nine Lectures, specially adapted for the use of 
Schools and Junior Students. By J CLIFTUN WARD, F.G S., Associate 
of the Royal School of Mines, of Her Majesty’s Geological Survey. 


London: TRUBNER & CO., 8 and 60, Paternoster Row. 


POPULAR ILLUSTRATIONS OF TH* 
LOWER FORMS OF LIFE; Illustrated. Comprising—I. The Proto- 
phyton. II, The Protozoon. III. The Ccelenterata. By C. R. BREE, 
M.D., F.L S., F.Z.S., Semor Physician to the Essex and Colchester Hospital, 
author of “‘ Birds of Europe not observed in the British Isles,” &c. Price ss. 


London: HORACE COX, 346, Strand. 


Six Medals awarded to}. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
JZ. S FRY AND SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet cnnential or whose nervous system would be unfavourably affectea by the 
use of tea or coffee. 


A sample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


JOSEPH GILLOTT’S 
STEEL PENS. 

Sold by all Dealers throughout the World. 


CADBURY’S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the st: 
of the Homaopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. ‘The rich- 


‘Great care has been taken to bring the volume in all respects to the point | 
which the material and historical Sciences have at present reached.” — London 
Weekly Review. 


ness is thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.’’—The Lancet. ‘* Cocon treated 
thus will, we expect, ay to be one of the most nutritious, diyestibie, 
and restorative of drinks.” —Brifish Medicat Journal, 


riated R. Sons, & Tavior, at 7 and 8, Bread Street Hill, in the City of London, and published ty Macmittan & Ce. 
at the Office, 63, Bleecker Street, New York. —THurspay, Jan. 12, 1871 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 64, VOL. 3] 


THURSDAY, JANUARY 19, 1871 


Registered as a Newspaper at the General Post Office) 


(All Rights are Reserved 


LONDON INSTITUTION, Finsbury 
Circus. —INSTRUCTION IN PRACTICAL CHEMISTRY. — The 
Chemical Laboratory, under the direction of Professor HENRY E. ARM- 
STRONG, Ph.D., F.C.S., is now open for the reception ot Students requir- 
ing Instruction in Analytical Chemistry and the Methods of Original 
Invest'gauon. The EveninG Ciass for Elementary Chemical Analysis 
will commence work on February 13th, and will meet three times a week 
(Monday, Wednesday, and Friday), trom 6 to 8 p.m. during the months of 
February, March, April, aud May. 


Students wishing to join this Class are requested to call on the Professor 
on or before Saturday, February rith. Every Student must be nominated 
by a Pruprictor. 


Fees :—For Sons of Proprietors, Two Gu'neas ; for other Students, Three 
Guineas. 
By Order, 


January, 1871. 


THOMAS PIPER, Jon. Sec. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TiFIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
‘Telegraphy and Photography especially considered. Fees moderate. — Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecteD By ARTHUR VACHER. 


PROFESSOR DUNCAN, F.R.S., will 


Lecture at King’s College, Strand, on The Principles of Geology and Palz- 
ontology during the Lent, Easter, and Michaelmas Terms. The Course ot 
30 Lectures will open on Saturday, January 28th, at 11.30 o'clock, and will 
be continued every Saturday at the same hour. ‘The Lectures will be open 
to any one paying the fee, £3 3s. od. For Syllabus, &c., apply to the Sec- 
retary, King’s College. 


MICROSCOPIC MARVELS. African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscoric RAtngow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet scen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


NEW EDITION OF JUKES’ MANUAL OF GEOLOGY. 
In the press, in crown 8vo. 
NEW EDITION OF JUKES’ MANUAL 


OF GEOLOGY, by ARCHIBALD GEIKIE, F.R.S., Director of the 
Geological Survey of Scotland. 


Edinburgh: ADAM & CHARLES BLACK. 


THE EDINBURGH REVIEW, 
No. CCLXXIL., 


January, is just published. 


ConTENTS ;— 
I.—France. 

II.— Lives of Ros-ini and Berlioz. 
I1IT.—Business of the House of Commons. 
1V.—Kaye’s History of the Sepoy War. 

V.—Facts and Fables at the Admiralty. 
VI.—Laugel’s Problems of Nature and Life 

VII.—The Foreign Relations of China. 
VITI.—The Military Forces of the Crown. 
1X.—Morris’s Earthly Paradise. 

X.—The Treaties of 1855 and 1867. 


London: LONGMANS & CO. Edinburgh: A. and C. BLACK. 


LATEST EDITION of HERSCHEL’S OUTLINES of ASTRONOMY. 
In x Vol. 8vo, pp. 782, with g Plates, price 18s. 


OUTLINES OF ASTRONOMY. By Sir 
JOHN F. W. HERSCHEL, Bart., K.H., &c. Tenth Edition. Corrected 
and brought up to the Present State ot Astronomical Knowledge. 


**Sir J. Herschel’s Outlines of Astronomy is a book without which no 
professional or amateur astronomer can consider his library complete ; and as 
a work of reference and authority, considering the eminent position attained 
in the scieace by its author, its claims are very great indeed.” —A stronomical 
Register. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


GANOT’S PHYSICS, BY PROFESSOR ATKINSON, 


In post 8vo, pp goo, with Plate and 698 Woodcuts, price 15s. The Fourth 
Edition, revised and enlarged. 


ELEMENTARY TREATISE on PHY- 
SICS, Experimental and Applied, for the use of Colleges and Schools. 
Translated and Edited from Ganor’s Eléments de Physique (with the 
Author's sanction) by E ATKINSON, Ph.D., F.C.S., Prot. of Experimental 
Science, R.M. Coll. Sandhurst. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just ready, in crown 8vo, with Maps, 7s. 6d. 


THE DAILY NEWS WAR CORRE. 


SPONDENCE, 1870. Edited, with Notes and Comments, forming a con 
tinuous Narrative of the War between Germany and France. 


MACMILLAN & CO., London. 


Now ready, in Iluminated Cover, price Sixpence, FIVE LECTURES by 
Professors Huxtey, Roscok, Huccins. Dawkins, and ALB, Warp, de- 
livered in the Hulme Town Hall, Maachester, 1870. Each of tne above can 
also be had separately, price 1d. each. 

Manchester: JOHN HEYWOOD. 


London; SIMPKIN, MARSHALL, & CO. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZA GREAT BASIN of the 


NILE, and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in Oae Vol. crown 8vo, with Illustrations, 7s. €?. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Portraits, Maps, and 
Iilustrations, Fourth and Cheaper Edition in One Vol. crown 8vo. 
[Shortly. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols, crown 8vo, with g Maps and 50 
IDustrations. Second Edition, 24s. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays by Atrrep Russet WaAL- 
LAcE. Crown 8vo, 8s. 6d. 

* Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


LIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. 


8vo, with Illustrations, 5s. 


Fcap. 


THE TRUE VINE; or, The Analogies of Our 
Lord's Allegory. Globe 8vo, 6s. [Fust published. 


SIR C. W. DILKE’S “GREATER BRITAIN.” 
A Record of Travel in English-speaking Countries during 1866-67. 
With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


The BRITISH EXPEDITION in ABYSSINIA. 


Compiled from Authentic Documents. By Captain H. M. Hozirr, late 
Assistant-Military Secretary to Lord Napier of Magdala. 8vo, gs. 


OBSERVATIONS on the GEOLOGY and ZOO- 
LOGY of ABYSSINIA, made during the Progress of the British Ex- 
pedition to that Country in 1867-68. By W. T. BLanror», late Geologist 
to the Expedition. 8vo, with Coloured II ustrations and Geological 
Map, 21s. 


PERSONAL 
JOURNEY through 
1862-3. By W. Girrorp PALGRave, 
Map and Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR TREE; 
or, Stories of Insect Life. From the French of E. VAN Bruysset. 
Edited by the Author of ‘* The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY of SCOTLAND, Viewed in Connection 
with its Physical Geology. By Arcuipatc Gerxig, F.R.S. With 
Illustrations and a New Geological Map. Crown 8vo, ros. 6d. 


NARRATIVE of a YEAR’S 
CENTRAL and EASTERN ARABIA in 
Fifth and Cheaper Edition, with 


“Few things could be more delightful than a Scotch tour, with Mr. 


Geikie’s book in the knapsack.” —Guardian. 


STATION LIFE in NEW ZEALAND. By Lady 
Barker. Crown 8vo, with Coloured Frontispiece, 7s. 6:7. 
“We have never read a more truthful or a pleasanter little book.”— 
Atheneum, 


“One of the freshest and most pleasant little books of the kind that has 
been published for a long time.”—Dasly Telegraph. 


GLAUCUS; or, The Wonders of the Shore. By 


the Rey. Canon Kincstry. Fourth Edition, corrected and en'arged, 
with Coloured Illustrations. Extra fcap. 8vo, gilt edges, 5s. 


MACMILLAN & CO,, LONDON. 


| Itlustrations. 


, of ROBERT KNOX (the Anatomist). 


MACMILLAN & CO.’S NEW BOOKS. 


Second Edition, revised and enlarged. 


A DIGEST OF FACTS RELATING 
to the Treatment and Utilisation of Sewage. By W. H. CORFIELD, M.B., 
Professor of Hygiéne and Public Health, University College, London. 8vo, 
7s. 6d. (Jn afew days. 


PROFESSOR HUXLEY’S LAY 


MONS, ADDRESSES, and REVIEWS. vo, 10s. 6d. 


ESSAYS SELECTED FROM PRO- 


FESSOR HUXLEY ’S “ Lay Sermons, Addresses. and Reviews.” 
[Shortly. 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
[lu the Press. 


ON THE GENESIS OF SPECIES. By 


TALES OF OLD JAPAN. Translated, 
with copious Explanatory Introductions and Comments. By A. B. MIT- 
FORD, Second Secretary tothe British Embassy at Yedo. With 40 full-page 
Illustrations, Drawn and Engraved by Japanese Artists. 2 vols. crown 8vo, 
handsomely bound, [ Shortly. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation” 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [/x the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [Fust published. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. [SFust ready, 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
delivered at the University of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, ros. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

ConrENTs: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Unaiversities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnsian, and Dutch, By JAMES HELFENSTEIN, Ph.D. &vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from VALMik1's Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 7s. 6d. 


A SKETCH of the LIFE and WRITINGS 
. By his Pupil and Colleague, 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6d. 

New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
. a B.C.L., Regius Professor of Civil Law, Oxford. Crown 
vo, 78. 6d. 


MACMILLAN & CO, LONDON,: 
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MACMILLAN & COS SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, aftording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. | 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. | 


‘Popular Astronomy in general has many manuals, but none of them | 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observationi s | 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.” —Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulz, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” —A theneum., 

“An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.” —J/useum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations, Fourteenth Thousand. 18mo. cloth. 4s. 6d. 


“It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
ouch on some of the very highest problems. .... . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.” —Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T. ALCOCK, M.D. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with.certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—Natural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 4s. 6d. 


‘* A small, compact, carefully elaborated, and well-arranged manual,”— 
Spectator. 

“Tt has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.—Professor Jevons’ Elementary 


LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and E les, anda Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870. 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
[This day, 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d, 

The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. ‘The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both. 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With rumerous Illustrations. Globe 8vo. price 6s. 6d. 

‘In nothing is Prof. Oliver's book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.”—A theneum. 

“* Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A en's Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown vo. cloth. 


UNDULATORY THEORY OF OPTICS. 
Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 


VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. gs. 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s. 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY,M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 7o Illustrations. Medium 8vo, azs, 


Westminster Review.— The lectures themselves furnish a mest admir- 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
—, has rendered it equally valuable as a text-book for advanced stu- 

ents. 


AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Problems. By 
C. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 

In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA. 
TION, By C.H.H. CHEYNE, M.A. Crown 8vo 3s. 6d. 


The first yeas ot this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 


MACMILLAN & CO., LONDON, 


part the general rotation formule are applied to the particular case of the 
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R. J, MITCHELL, NEW AND SECOND-HAND BOOKSELLER, 


52, PARLIAMENT STREET, 


Ss.W. 


(NgzarR THE WHITEHALL Ciub,) WESTMINSTER. 
R. J. M. begs most respectfully to inform the Nobility and Gentry that, having recently resigned the Management of Messrs. Willis, Sotheran, & 
Co.’s Business, 42, Charing Cross, which he had conducted for more than twenty-five years, he has now opened an Establishment on his own account at the 
above Address, for the sale of ARCHITECTURAL, SCIENTIFIC, ENGINEERING, and MISCELLANEOUS BOOKS, WORKS on the FINE 
ARTS, &c. BOOKBINDING in all its Branches.—A Catalogue sent Post Free on receipt of One Stamp. 


LATHES, CHURCH AND TURRET CLOCKS, B&LLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS __ Also Illustrated Catalogues of 


Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


JOSEPH GILLOTTS 


STEEL PENS. 
Sold by al] Dealers throughont the World. 


CADBURY’S COCOA ESSENCE 


“4 Absolutely genuine, economical, being about three times the strength 
of the Hommopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. ‘* The rich- 
ness is thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.””—The Lancet. ‘* Cocoa treated 
thus will. we expect, prove to be one of the most nutritious, digestible, 
and restorative of drinks.” —British Medicat Journal, 


‘Price 5d. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Beiog the Journal of the British Medical Association. 


ConTENTS: 


A Lecture on Diagnosis and Prognosis, in Cases of Bright’s Disease. By 
G. Johnson, M.D., F.R.C.P. With Woodcuts. 

On Muscular Atrophy (Maladie de Cruveilhier). By J. T. Banks, M.D. 

On a Case Illustrating the Present Aspect of the Antiseptic System of 
Treatment in Surgery. By J. Lister, F.R.S. 

Observations on the Temperature of the Body in Health and Disease. By 
W. Squire, Esq. 

Recollections of Work in an Ambulance. By W. MacCormac. F.R.C.S. 
With Woodcuts, 


De of a Rare Form of Pulmonary Hemorrhage. By J. B. Bradbury, 


Cod-Liver Oil. By J. M. Winn, M.D. 
Obscure Disease of the Caecum. By G. F. Elliott, M.D. 
Epileptic Mania Checked by Chloral Hydrate. By G. H. Savage, Esq. 


Hospitrat Reporrs.—Notes on the Treatment of Habitual Constipation 
at the London Hospitals—Lecds General Infi mary. Ankyloss*6f Hip- 
Joint. Under the Care of Mr. Jessop—Meath Hospital, Dublin. Disease 
of Liver and Stomach. Under the care of Dr. Stokes. 


Reports AND ANALysIS.—Tripod Apparatus for the Reduction of Dis- 
locations of the Hip. With for the Compres-ion of 
ol Subelavian Artery—Improved Artificial Leg—Newnham’s Cond d 
Milk. 


Therapeutic Record. 


LEApinG ArTiIcLes —The Growth and Distribution of the British Medical 
Association—Naval Medical Reform—Ihe Conjoint Committee of the 
Colleges of Physicians and Surgeons, and the Society of ~ cre 
London—The Medical School of Glasgow University—The Week. 


Notes of the War. 

Principles of the Medical Bill Proposed by the Royal College of Surgeons, 
Ireland—Association of Certifying Medical Officers—Payment of Subscrip- 
tions—Royal College of Surgeons of England, &c. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


MACMILLAN’S MAGAZINE. 
No. 135. 


FOR JANUARY, 


RICE ts. 


CONTENTS OF THE NUMBER. 
1.—M. Guizot on ‘The P ov’sional Government and the Fiench Nation.” 
2—“Patty” Chapters 1.—I1V. 
3-—“* Mr. Dickeas’s Amateur Theatricals : A Reminiscence.” 
4.-—‘' The Competitive Examination System in China.” 
5-—Lorp Hosart on “ The Adaéama Claims.” 
6.—‘* La Morte Vivante.” 
7.—‘* Hospitality.” 
8.—* A Bult Fight, and After-Thoughts.” By J. P. 
9.—“‘ Into Versailles and Out.” Part J. By Joun Scott Russe tt, F.R.S. 


Volumes I. to XXII. handsomely bound in cloth, price 7s. 6¢. 
each, now ready. 


MACMILLAN & CO., LONDON. 
Sold by all Booksellers, Newsagents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 


A Monthly Journal of 


THER‘APEUTICS. 

Edited by FRANCIS E, ANSTIE, M.D., F.R.C.P, Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. for JANUARY, 1870, Cuntains— 

Original Communications : 
Joun Woop, F.R.C.S. On the Treatment of Blood-poisoning, by a 
Carbolised Atmosphere, acting through the Skin and Lungs. 
James F. Goopuart, Esq. Note on the Physiological Action of 
Nitrate of Amyl. ' 
W. Spencer Watson, F.R.C.S. An Inquiry into the Causes of the 
Occasional Failure of the Operatio for Squint. 
W. Curran, L.R.C.P. Edin., M.R.C.S., &c. The Himalayas as a 
Health Resort. 
Reviews. 
Clinic of the Month. 
Extracts from British and Foreign Journals. 
Notes and Queries. 
Bibliography. 


MACMILLAN & CO., 16, Bedford Street, Covent Garden, London. 


CLARENDON PRESS PUBLICATIONS. 


Demy 8vo, 16s., with 12 plates. 


FORMS OF ANIMAL LIFE. Being 
Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 


“* Not only University students, but others also will find Dr, Rolleston’s 
work of the highest value in teaching them how most profitably to study 
comparative anatomy.”—British Medical Fournal. 


** Tt is classical, compre , loaded, alm>st crammed, with knowledge’ 
and exact. . . . Professor Rolleston has conferred a great boon upon 
zoologists, has shown himself a thorough master of his subject.”—Yournai of 
Anatomy. 


MACMILLAN & Cu., LONDON, Publish 


OXFORD: Printed at the CLARENDON PRESS, Fg Same by 
to 


Priated by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by MacmILLAN & Co. 
at the Office, 63, Bleecker Street, New York.—Tuurspay, Jan. 19, 1871 ' : 
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A WEEKLY ILLUSTRATED 


JOURNAL OF SCIENCE 


** To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH 


No. 65, VOL. 3] 


THURSDAY, JANUARY 26, 1871 


Registered as a Newspaper at the General Post Office) 


(All Rights are Reserved 


BRITISH ASSOCIATION for the AD- 


VANCEMENT OF SCIENCE. Office, 22, Albemarle Street.—The next 
ANNUAL MEETING of this Association will be held at Edinburgh, com- 
mencing on Wednesday, August 2, 1871. 


President Elect—Sir WILLIAM THOMSON, M.A., LL.D., D.C.L., 
F.R.S., Professor of Natural Philosophy in the University of Glasgow. 


Assistant General Secretary—G. GRIFFITH, M.A., Harrow. 


SUNDAY LECTURE SOCIETY.— 
LECTURES at St. George’s Hall, Langham Place, each Sunday Afternoon 
at Half-past Three 


On Sunday next, January 29, Davip Forses, Esq., F.R.S.,on “The Nature 


of the Earth’s Interior. 


Members’ Annual Subscription, £1; payment at the door, 1d¢., 6¢., and 
(reserved seats), 15. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGGH STREET, 
LONDON, W. 
DrirecTep sy ARTHUR VACHER. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- | 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or en at the BERNERS COLLEGE Laboratory and Class-rooms. | 
Telegraphy and Photography especially considered. Fees moderate.— Apply | 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44, Berners Street. W. 


Now ready, price 4s, No. III., January 1871. 


THE JOURNAL of ANTHROPOLOGY, 


with the “* Journal of the Anthropological Society of London.” 
LONGMANS, GREEN, & CO., Paternoster Row. 


PROFESSOR DUNCAN, F.R.S., will 


Lecture at King’s College, Strand, on The Principles of Geology and Palz- 
ontology during the Lent, Easter, and Michaelmas Terms. The Course ot 
2 Lectures will open on Saturday, January 28th, at 11.30 o'clock, and will 

continued every Saturday at the same hour. The Lectures will be open 
For Syllabus, &c., apply to the Sec- 


to any one paying the fee, £3 35. od. 
retary, King’s College. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscoric RA1npow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 

th for 42 stamps, post free. ‘These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders | 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. \ 


BRITISH NATURAL HISTORY. 
THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODERMS, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— 
Marine Shells 50 species, too specimens, 155. 
Land and Fresh-water 50 ,, 100 * 15S. 
British Fossils .. .. 50 4, 155. 
Larger Series from ‘Two to Ten Guineas and upwards, according to com- 
pleteness, 
May be viewed and Catalogues had on application to 
THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
ncon, W.C. 


This day is published,4 


A MANUAL of ZOOLOGY, 


For the use of Students, with a General Introduction on the 
Principles of Zoology. 
By HENRY ALLEYNE NICHOLSON, 
M.D., D.Sc., M-A., F.R.S.E., &c., Lecturer on Natural History in the 
Medical School of Edinburgh, 


Crown 8vo, pp. 622, with 222 Engravings on Wood, price 12s. 6d. 


By THE SAME AUTHOR, 


TEXT-BOOK of ZOOLOGY, 
FOR THE USE OF SCHOOLS. 


Crown 8vo, with numerous Engravings on Wood, price 6s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London, 


Just published, 358 pp. 8vo, cloth, 9s. 


NATURAL HISTORY of the AZORES, 
or Western Islands) By FREDERICK DU CANE GODMAN, F.L.S., 
2.S., &c. 
JOHN VAN VOORST, 1, Paternoster Row, 


Just published in 8vo, price 1s. 6d. 


THE UNSUITABLENESS of EUCLID 
as a TEXT-BOOK of GEOMETRY. By Rev. Dr. JOSHUA JONES, 
D.C.L, Principal of King William’s College, Isle of Man, late senior Mathe 
matical and Johnson Mathematical Scholar, Oxford. 


Also, by the same Author, 


CLASSICAL STUDIES, their True Posi- 


tion and Value in Education. 8vo, price 2s. 


London: LONGMANS & CO. Liverpool: A. HOLDEN 
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MACMILLAN & NEW BOOKS. 


Second Edition, revised and enlarged. 


A DIGEST OF FACTS RELATING 


to the Treatment and Utilisation of Sewage. By W. H. CORFIELD, M.B., 
Professor of Hygitne aad Public Health, University College, London. 8vo, 
7s. 6d. (/n afew days. 


PROFESSOR HUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. 8vo, 10s. 62. New Edition. 
[Nearly ready. 


ESSAYS SELECTED FROM PRO- 


FESSOR HUXLEY’S “ Lay Sermons, Addresses. and Reviews.” 
[Shortly. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincsitey. With Numerous 
lilustrations. the Press. 


ON THE GENESIS OF SPECIES. By 


ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, gs. (Now ready. 


TALES OF OLD JAPAN. Translated, 


with copivus Explanatory Introductions and Comments. Bv A. B. MIT- 
FORD, Second Secretary tothe British Embassy at Yedo. With 40 full-page 
Illustrations, Drawn and Engraved by Japanese Artists. 2 vols. crown 8vo, 
handsomely bound, a few days. 


THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the ‘‘Spontaneous Generation” 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [Ja the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [Fust published. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. [Fust ready, 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
d-livered at the University of Cambridge. Iy Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, ros. 6d. 


PROFESSOR SEELEY’S LECTURES 


AND ESSAYS. 8vo, ros. 6d. 

ConreNts: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
'TTEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS, 
LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous IIlustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 


tion of Legends drawn from VALMik1’s Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 7s. 6d. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY LONSDALE. Crown S8vo, with Portrait, 8s. 6d. 


New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 


J. BRYCE, B.C.L., Regius Professor of Civil Law, Oxford. Crown 


8vo, 75. 6d. 


Second Edition, with Index, crown 8vo, pp. 336, price 4s. 


FACTS AND DATES, or the Leading 
Events of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences ; witha brief Introduction to each Section ; the memory 
being aided by a simple and natural method. For Schools and Private 
Reference. By the Rev. ALEX. MACKAY, LL.D., F.R.C.S., author of 
‘* 4 Manual of Modern Geography, Mathematical, Physical, and Political,” 
‘Elements of Modern Geography,” &c. 

*,* This work, the result of many years’ earnest application, is specially 
adapted to Advanced Classes in Schools, to Candidates for the Civil Service, 
and to Ladies’ Schools. 

‘The work will certainly prove very useful to students.”—Lducational 
Times. 

“Each section is prefaced with a succinct and valuable introduction.”— 
British Quarterly Review. 

“ There are certainly the elements of a very desirable auxiliary to students 
and general readers in the first portion of Dr. Mackay’s volume.”—A ¢he- 

“The chief feature is an extremely simple system of Mnemonics, by means 
of which a few appropriate words attached to each fact, or event, are made 
to carry with them a string of figures.” —Guardian. 

** Great care has been taken to bring the volume in all respects to the point 
which the material and historical Sciences have at present reached.” —Lonudox 
Weekly Review. 

W. BLACKWOOD & SONS, Edinburgh and London. 


Price 5@. every Friday—Annual Subscription, 24s. 
THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 


CoNTENTS FOR JAN. 21: 


Clinical Lecture on Some Surgical Cases. By C. De Morgan, F.R.S. 

On the Health and Meteorology of Newcastle and Gateshead during the 
—_ 1868 and 1869. ByG. H. Philipson, M.A., M.D. Cantab., M.R.C.P, 

ond. 

Abstracts of Lectures on the Geographical Distribution of D‘seases in 
England and Wales. By A, Haviland, Esq. 

Notes of a Lecture on Hay-fever. By E. S. Thomson, M.D., F.R.C.P. 

Incontinence asa Symptom of Retention. By J. Hutchinson, F.R.C.S. 

- A Suggestion for the Prevention_of Infection. By. J. Startin, F.R.C.S. 

Clinical Memoranda. By Dr. R. D. Powell ; C. Roberts, Esq.; Dr. J. 
R. Swanton ; W. H. Hollis, Esq. ; J. Alexande’, Esq. 

Hospirat Reports. 

Reports oF Socreties.—Roval Medical and Chirurgical Society—Ob- 
stetrical Society of London—Clinical Society of London—Pathological 
Society of London—Medical Society of London—Medico-Chirurgical So- 
ciety of Edinburgh—Medical Society of the College of Physicians, Ireland 
—Pathological Society of Dublin. 

LeapinG ArtIcLEs.—Vaccination and Syphilis—The Week—Pathological 
Society of London—The College of Surgeons’ Museum: Collection of Sur- 

ical College of Surgeons—British 
Medical Benevolent Fund. 


Correspondence. 

Poor-Law Mepicat Service.—England —Ireland. 

Osrruary.—Sir John Fife. Thomas Mayo, M.D., F.R.S. Robert Speedy, 
L.K.Q.C.P. 

Medical News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


JOSEPH GILLOTT’S 
STEEL PENS. 
Sold by all Dealers throughout the World. 


of the Homeopathic Cocoas and French Chocolates ordinarily sold; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib, beingremoved. ‘ The rici- 
ness is thus overcome in a manner far preferable to the impoverishmen: 
of the Cocoa by dilution or Adulteration.’’—The Lancet. ‘ Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestible, 
and restorative of drinks,”—Brilish Medicat Journal, ; 


MACMILLAN & CO. LONDON.- 
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MACMILLAN & CO.’S SCIENTIFIC PUBLICATIONS. 


SCIENTIFIC MANUALS. 


Ir is the intention of the Publishers to produce a complete 
series of Scientific Manuals, affording full and accurate elementary 
information, conveyed in clear and lucid English. The authors 
are well known as among the foremost men of their several de- 
partments ; and their names form a ready guarantee for the high 
character of the books. Subjoined is a list of those manuals 
that have already appeared, with a short account of each. Others 
are in active preparation; and the whole will constitute a 
standard series specially adapted to the requirements of beginners, 
whether for private study or for school instruction. 

ASTRONOMY. — By the Astronomer 


ROYAL. -POPULAR ASTRONOMY. With Illustrations. By G. B. 
AIRY, Astronomer Royal. Sixth and cheaper Edition. 18mo. cloth. 4s. 6d. 


“Popular Astronomy in general has many manuals, but none of them 
supersede the Six Lectures of the Astronomer Royal under that title. Its 
speciality is the direct way in which every step is referred to the observatory, 
and in which the methods and instruments by which every observation ‘+ 
made are fully described. This gives a sense of solidity and substance to 
astronomical statements which is obtainable in no other way.”—Guardian. 


ASTRONOMY.—Mr. LOCKYER’S ELE- 
MENTARY LESSONS in ASTRONOMY. With Coloured Diagram of 
the Spectra of the Sun, Stars, Nebulz, and numerous Illustrations. By J. 
NORMAN LOCKYER, F.R.S. Sixth Thousand. 18mo. 5s. 6d. 


“The book is full, clear, sound, and worthy of attention, not only as a 
popular exposition, but as a scientific index.” —A theneum., 

** An admirable text-book. Those who do not know much of the science 
could not find a better and more accurate guide.”—Museum. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By J. FORBES ROBERTSON. 1s. 6d. 


PHYSIOLOGY.—Professor HUXLEY’S 
LESSONS in ELEMENTARY PHYSIOLOGY. With numerous Illus- 
trations. Fourteenth Thousand. 18mo, cloth. 4s. 6d. 


“ It is a very small book, but pure goldthroughout. There is not a waste 
sentence, or a superfluous word, and yet it is all clear asdaylight. It exacts 
close attention from the reader, but the attention will be repaid by a real 
acquisition of knowledge. And though the book is small, it manages to 
ouch on some of the very highest problems. .... . The whole book shows 
how true it is that the most elementary instruction is best given by the 
highest masters in any science.” —Guardian. 


QUESTIONS ON THE SAME FOR 
SCHOOLS. By T, ALCOCK, M.D. 1s. 6d. 


BOTANY. — PROFESSOR OLIVER’S 
LESSONS IN ELEMENTARY BOTANY. With nearly Two Hundred 
Illustrations. Tenth Thousand. 18mo. cloth. 4s. 6d. 


“To this system we now wish to direct the attention of teachers, feeling 
satisfied that by some such course alone can any substantial knowledge of 
plants be conveyed with certainty to young men educated as the mass of 
our medical students have been. We know of no work so well suited to 
direct the botanical pupil's efforts as that of Professor Oliver’s, who, with 
views so practical, and with great knowledge, too, can write so accurately 
and clearly.”—atural History Review. 


CHEMISTRY. — Professor ROSCOE’S 
LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC AND 
ORGANIC. With Numerous Illustrations and Chromo-Litho. of the 
Solar Spectrum, and of the Alkalies and Alkaline Earths. New Edition. 
Twenty-first Thousand. 18mo. cloth. 45. 6d. 


“A small, compact, carefully elaborated, and well-arranged manual.”— 
Spectator. 

‘*It has no rival in its field, and it can scarcely fail to take its place as the 
text book at all schools where chemistry is now studied.”—Chemical News. 


POLITICAL ECONOMY FOR BEGIN- 
NERS. By MILLICENT GARRETT FAWCETT. With Questions. 


LOGIC.—Professor Jevons’ Elementary 
LESSONS IN LOGIC: Deductive and Inductive, with Copious Questions 
and Examples, and a Vocabulary of Logical Terms. 18mo. 3s. 6d. 


MANUALS FOR STUDENTS. 
AN INTRODUCTION TO THE OSTE- 


OLOGY OF THE MAMMALIA. Being the Substance of the Course of 
Lectures delivered at the Royal College of Surgeons of England in 1870, 
By W. H. FLOWER, F.R.S., F.R.C.5. Hunterian Professor of Compara- 
tive Anatomy and Physiology. With Illustrations. Globe 8vo. 7s. 6d. 
[This day. 


THE STUDENT’S FLORA OF THE 
BRITISH ISLANDS. By J. D. HOOKER, C.B., F.R.S., M.D. 
D.C.L., Director of the Royal Gardens, Kew. Globe 8vo. ros. 6d, 


The object of this work is to supply students and field-botanists with a 
fuller account of the Plants of the British Islands than the manuals hitherto 
in use aim at giving. The Ordinal, Generic, and specific characters have 
been re-written, and are to a great extent original, and drawn from living or 
dried specimens, or both, 


FIRST BOOK OF INDIAN BOTANY, 
By Professor OLIVER, F.R.S., F.L.S., Keeper of the Herbarium and 
Library of the Royal Gardens, Kew, and Professor of Botany in University 
College, London. With nunierous Illustrations. Globe 8vo. price 6s. 6d. 


“In nothing is Prof. Oliver’s book more satisfactory than the success with 
which, within so small a compass, it illustrates the vast and varied botany of 
India. Such a work has long been wanted by amateurs and college pro- 
fessors, and students in India.”—A theneum., 

** Will enable the learner at once to master the elements of his study, and 
to apply his new knowledge to a practical examination of the plants and 
flowers that meet his eye in any part of India.”—A len’s Indian Mail. 


Other Volumes will follow. 


By G. B. AIRY, Astronomer Royal. 


ON THE ALGEBRAICAL AND 
NUMERICAL THEORY OF ERRORS OF OBSERVATIONS AND 
THE COMBINATION OF OBSERVATIONS. Crown 8vo. cloth. 


UNDULATORY THEORY OF OPTICS. 


Designed for the Use of Students in the University. New Edition. Crown 
8vo. cloth. 6s. 6d. 

The plan of this tract has been to include those phenomena only which 
admit of calculation, and the investigations are applied only to phenomena 
which actually have been observed. 


ON SOUND AND ATMOSPHERIC 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 
for the Use of Students of the University. Crown 8vo. 9s. 


By HUGH GODFRAY, M.A. 
A TREATISE ON ASTRONOMY, for 


the Use of Colleges and Schools. By HUGH GODFRAY, M.A., Mathe.- 
matical Lecturer at Pembroke College, Cambridge. 8vo. cloth. 12s, 6d. 


AN ELEMENTARY TREATISE ON 
THE LUNAR THEORY, with a Brief Sketch of the Problem up to the 
time of Newton. By HUGH GODFRAY,M.A, Second Edition, revised. 
Crown 8vo. cloth. 55. 6d. 


PROFESSOR ROSCOE’S SPECTRUM 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards of 70 Illustrations. Medium 8vo, ars, 


Westminster Review.—“ The lectures themselves furnish a most admir= 
able elementary treatise on the subject, whilst by the insertion in appendices 
to each lecture of extracts from the most important published memoirs, the 
author has rendered it equally valuable as a pened or for advanced stu- 


dents.” 
AN ELEMENTARY TREATISE ON 
THE PLANETARY THEORY. With a collection of Probl By 


C. H. H. CHEYNE, M.A. Crown 8vo. cloth, 6s. 6d. 


In this volume, an attempt has been made to produce a treatise on the 
Planetary theory, which, being elementary in character, should be so far 
complete as to contain all that is usually required by students in the Univer- 
sity of Cambridge. 


THE EARTH’S MOTION OF ROTA- 


TION. By C.H.H. CHEYNE, M.A. Crown 8vo. 3s. 6d. 


The first pe ot this work consists of an application of the method of the 
variation of elements to the general problem of rotation. In the second 


part the general rotation formula are applied to the particular case of the 


MACMILLAN & CO., LONDON. 
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OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. 


BUCKINGHAM 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indian Governments, 


WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatoriz] and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 


WORKS BY HEWETT COTTRELL WATSON. 
COMPENDIUM of the CYBELE BRI- 


TTANNICA ; or British Plants in their Geographical Relations.—Complete 
in One Volume, 650 pages, 1868—1870. Price 10s. 


LONGMANS, GREEN, READER, and DYER. 


CYBELE BRITANNICA, or British 


Plants in their Geographical Relations —The Original Work i in Four Volumes, 
1847—1859. Price reduced from ros. to 5s. a volume, and any volume to be 
obtained separately. 


N.B.—The Fourth Volume of this work may be regarded as a Second 
Volume tothe “ Compendium,” being widely different aa additional. 


LONGMANS, GREEN, READER, and DYER. 
OTHER WORKS BY THE SAME AUTHOR. 
1. Outlines of the Geographical Distribution of British Plants, 1832. 
2. Remarks on the Geographical Distribution of British Plants, 1835. 
3- The New Botanist’s Guide. Volume First, England and Wales, 1835. 


4. The New Botanist’s Guide. Volume Second, Scotland : with a copious 
Supplement to Volume First, 1837. 


5. Statistics of Phrenology, 1836. 


N.B.—These 5 volumes are out of print, and out of date. H.C. Watson 
offers a copy of the “‘ Compendium,” above advertised, in exchange for any 
one of the five volumes. ‘Their usual price in Catalogues of Second-hand 
Books runs from 3s. to 5s. each. (Thames Ditton—Kingston—Surrey). 


SCIENCE LECTURES for the PEOPLE. 


Now ready, in Illuminated Cover, price Sixpence, FIVE LECTURES by 
Professors HuxLEY, Roscoz, HucGins Dawkins, and ALs. Warp, de- 
livered in the Hulme Town Hall, Maachester, 1870. Each of the above can 
also be had separately, price td. each. 

Manchester: JOHN HEYWOOD. 


London: SIMPKIN, MARSHALL & CO. 


CHLORALUM WOOL. 


Tue New 
STYPTIC AND ANTISEPTIC 
SURGICAL DRESSING. 
In Pound and Half-pound Packages. 
Price 6s. per pound, 


The LONDON COTTON MILLS (Limited) have made arrangements 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
United Kingdom of Cotton Wool and vat sy ee pro a definite 
centage of Chloride of Aluminium Chloralum Wool and Wadding will be 
found very valuable for many medical and general sanitary purp es. 
may be described as an absorbent and astringent antiseptic and di: ool 
for use in the Treatment of Wounds, Foul Ulcers, Bed-sores, Feti¢ \incers, 
oe of all kinds, and to neutralise Fever Poison in Beds or ‘» *1e Sick 
Cham 


*,* A sample of Chloralum Wool will be sent post-free to any medical man 
or chemist oa receipt of One Shilling in Stamps by the CHLorALUM Com- 
pany, No. 1, Great Winchester Street Buildings, London, E.C. 

Chloralum Wool and Wadding are manufactured solely by 

THE LONDON COTTON MILLS (LIMITED), 


Spa Road, Bermondsey. 


Sold also bg em by The CuHtoratum Company. all Drug Houses and 
Druggists’ Sundrymen, and Retail by all Chemists. 


Six Medals awarded to F. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
J. S FRY AND SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 


A a sent post free on application. Bristol, and at 252, City Road, 
London, E 


NEW ASTRONOMICAL WORKS BY RICHARD PROCTOR, B.A. 
On February 6, in One Volume, crown 8vo, with 10 Plates iY coloured) and 
107 Figures engraved on Wood, price 14s. cloth. 
THE SUN: RULER, LIGHT, FIRE, 
and LIFE of the —_— SYSTEM. By RICHARD A. PROC. 
TOR, B.A., F.R.A.S 


By the same Auten, uniform with the above, price ros. 6c. 


OTHER WORLDS THAN OURS; the 


Plurality of Worlds studied under the Light of Recent Scientific Tiesemnches. 
Second Edition, revised and enlarged ; with 14 Illustrations. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


LATEST EDITION of HERSCHEL’S OUTLINES of ASTRONOMY. 
In 1 vol. 8vo, pp. 782, with 9 Plates, price 18s. 


OUTLINES of ASTRONOMY. By Sir 
OHN F. W. HERSCHEL, Bart., K.H.,&c. Tenth Edition, corrected and 
rought up to the Present State of Astronomical Knowledge. 


“Sir J. Herschel’s Outlines of Astronomy is a book without which no 
professional or amateur astronomer can consider his library complete ; and as 
a work of reference and authority, dering the position attained 
in the science by its author, its claims are very great indeed.” —A stronomical 
Register. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


APPROVED ELEMENTARY SCHOOL-BOOKS by E. HUGHES. 
New Edition, with 8 Maps, r2mo, 3s. 6¢. Questions, price 6d. 

OUTLINES of PHYSICAL GEOGRA- 

PHY, descriptive of the I ic Matter of the Globe and the Distribution 


of Organised Beings. By EDWARD HUGHES, late Master of the Royal 
Naval Lower School, Greenwich. 


SELECT SPECIMENS of ENGLISH 


POETRY, with Prose rr Notes, and Questions. Latest revised 
Edition, in 12mo, price 3s. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


On Tuesday, the 31st instant, in One Volume, crown 8vo, price 7s. 6d. cloth, 
gilt top, or 44s. bound in tree-calf by Riviere, 


STRANGE DWELLINGS; being a De- 
scription of the Habitation’ of abridged “Homes Without 
Hands.” By J. G. WOOD, M.A., F.L.S., &c., Author of “‘ Bible Animals,” 


&c. With a New Frontispiece by J. B. Zwecker, and a Selection of the 
Original Woodcut Iliustrations from Designs by W. F. Keyt and E. Smit. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


GANOT’S PHYSICS, BY PROFESSOR ATKINSON. 


In post 8vo with Plate and Woodcuts, price 1 The Fourth 


ELEMENTARY TREATISE on PHY- 
SICS, Experimental and Applied, for the use of Colleges and Schools. 
Transiatea and Edited from Ganor’s Eléments de Physique (with the 
Author's sanction) by E ATKINSON, Ph._D., F.C.S., Prot. of Experimental 
Science, R.M. Coll. Sandhurst. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Priated by R. Cray, Sons, & 


7 and Pi Bread Street Hill, in the City of London, and published by Macmittan & Co, 
Office, 63, Bleecker Street, New York.—Tuurspay, Jan. 26, 1871 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


solid ground 


UARY 2, 1871 


~ PROFESSOR WILLIAMSON’S Course of Lectures on ORGANIC | 
CHEMISTRY will commence on Monday, February 6th. The Course will 
occupy about six Weeks, the Class meeting every day of the week except | 
Saturday, fiom 11 to12 A.M. Fee £2 2s. od. 


JOHN ROBSON, B.A., 


Secretary to the Council. 


ROYAL COUNCIL of EDUCATION.— 

EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TiF1C SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, FES. F.S.A., 44, Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. | 


A FORMER STUDENT OF THE, 
ROYAL SCHOOL OF MINES, who has had several years’ experience in 
Field Geology and Museum Work is desirous of obtaining a Scientific Ap- | 
pointment either as Secretary or Curator. The highes} references can be | 
given as to ability and character, 


Address, F. G. S., Beaver’s P. O., Jermyn Street, S.W. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RAinBow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or | 
both for 42 stamps, post free. These specimens are pronounced the most | 
charming objects yet seen under the Microscope, and their choiceness renders | 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


NOTICE. 
To be published every Saturday, commencing February 18, 1871, price 6¢., 


THE SCHOOL BOARD CHRONICLE; 
an EDUCATIONAL RECORD AND REVIEW, containing a full and 
complete Record of the Debates and Proceedings of the School Boards 
throughout the Kingdom ; Letters on the working of the new Act; Answers 
to Correspondenis ; Notices of Educational Works; and other matters of 
importance to all persons interested inthe Educational movements of the day. 


Prospectuses may be had at the News Agents, and at Messrs. GRANT & 
CO.’S, 72 to 76, Turnmill Street, E.C., to whom all business communications 
should be addressed. Letters for the Editor should also be directed to their 
care, 


| to carry with them a string of figures.” —Guardian. 


£ecoad Edition, with ladex, crowa 8vo, pp. 336, price 4s. 


FACTS AND DATES, or the Leading 


Events of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences ; witha brief Introduction to each Section ; the memory 
being aided by a simple and natural method. For Schools and Private 
Reference. By the Rev. ALEX. MACKAY, LL.D., F.R.C.S., author of 
“* A Manual of Modern Geography, Mathematical, Physical, and Political,” 
“* Elements of Modern Geography,” &c. 


*,.* This work, the result of many years’ earnest application, is specially 
adapted to Advanced Classes in Schools, to Candidates for the Civil Service, 
and to Ladies’ Schools. 


‘*The work will certainly prove very useful to students.”"—Zducational 
Times. 


“Each section is prefaced with a succinct and valuable introduction.”— 
British Quarterly Review. 
1 


“There are certainly the s of a very desirable auxiliary to students 
and general readers in the first portion of Dr. Mackay’s volume.”—A ¢the- 
neun, 


“ The chief feature is an extremely simple system of Mnemonics, by means 
of which a few appropriate words attached to each fact, or event, are mace 


“* Great care has been taken to bring the volume in all respects to the point 
viich the material and historical Sciences have at present reached.”—Londoxn 
Weekly Review, 


W. BLACKWOOD & SONS, Edinburgh and London. 


‘This day is published, post 8vo, cloth, -os. 6d.,a Revised, Enlarged, and 
Fully Illustrated edition of 


BEVAN ON THE HONEY-BEE, by 
WILLIAM AUGUSTUS MUNN, F.R.HLS., Etc. j 


JOHN VAN VOORST, 1, Paternoster Row. 


Second Edition, crown 8vo, with Maps, 75. 6d. 


THE DAILY NEWS WAR CORRE. 
SPONDENCE, 1870. Edited, with Notes and Comments, forming a con- 
tinuous Narrative of the War between Germany and France. 


MACMILLAN & CO., London. 


BRITISH NATURAL HISTORY. 
THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODERMS, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— 
Marine Shells 50 species, too specimens, 158. 
Land and Fresh-water 50 15S. f 


15S. 
Larger Series from Two to Ten Guineas and upwards, according to cem- 
pleteness. 
May be viewed and Catalogues had on application to 
THOS, D. RUSSELL, beige Club, 37, Arundel Street, Strand, 


ndon, W.C, 
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British Fossils .. .. 50 o te 


: — — 
3 
Of Nature trusts the mind which builds Sor aye.” —WoORDSWORTH 
Registered as a Newspaper at the Gereral Po.t Office) {All Rights are Reserved ac 8 
UNIVERSITY COLLEGE, LONDON. 
| 
> 
— 
4 
| 
| 3 
: 
& 


liv NATURE 


[ Fed. 2, 1871 


ART, 


PICTORIAL AND 
An Illustrated Magazine. 


INDUSTRIAL: 


No. 8, for FEBRUARY, 


is NOW READY. 


1. Arr Topics OF IMMEDIATE INTEREST : 
X. HELLENIC AND CHRISTIAN ART. 
XI. Is ARCHITECTUREA FINE ARTINENGLAND? ,, 163 


2. CROMWELL: THE BUusT IN THE NATIONAL 

3. EASTLAKE ON ART (concluded) 
4. “A LittLe Bit or SCANDAL ;” THE PICTURE 


CONTENTS :— 


«page 161 | 


BY J. B. BURGEss  . 
5. ON THE INFLUENCE OF THE HUMAN Form AND 

RACE ON THE BEAUTIFUL IN ART .  & 
6. Lonpon Pustic BuILDINGs oF 1870... 167 | 
7. ART-NOTEsS FROM Paris (4y Balloon) . 
8. THE FRESCOES OF THE VATICAN. 


9. FInE ART EXHIBITIONS: 
THE OLD MASTERS AT THE ROYAL ACADEMY 


page 172 
‘THE INSTITUTE OF PAINTERS IN WATER COLOURS ,, 175 
Tue New BritisH INSTITUTION. ‘ 
Tue OF FRENCH PAINTERS 

11, THE WIERTZ MUSEUM, BRUSSELS 


FOLIAGE OF 


12, STUDIES FROM NATURE. NO. 3. 

13. SOUTH KENSINGTON MUSEUM . 
14. LONDON HAUSSMANNISED . 
15. MUSICAL AND DRAMATIC ART . 
16. NOTICES OF Books . ‘ 


ILLUSTRATIONS: 


1, CROMWELL. A Sketch by W. Cave Thomas, from the Bust by Pierce, in the National Portrait Gallery. 


2. “A LITTLE BIT OF SCANDAL,” 


By J. B. Burgess. 


From the Picture in the French Gallery, Pall Mall. 


3. “ PHILOSOPHY.” One of the Frescoes of Rafiaelle, in the Vatican. From the Engraving by Raphael Morghen. 
4. STUDY FROM NATURE: Foliage of the Horse-Chestnut. 


London: SAMPSON LOW, SON, & 


MARSTON, 188, Fleet Street, E.C. 


This day is published, 
A MANUAL of ZOOLOGY, 


For the use of Students, with a General Introduction on the 
Principles of Zoology. 


By HENRY ALLEYNE NICHOLSON, 
M.D., D.Se., M.A, F.R.S.E., &c., Lecturer on Natural History in the 


Medical School of Edinburgh. 
Crown 8vo, pp. 622, with 222 Engravings on Wood, price 12s. 6d. 


By THE SAME AUTHOR, 


TEXT-BOOK of ZOOLOGY, 
FOR THE USE OF SCHOOLS. 
Crown 8vo, with numerous Engravings on Wood, price 6s. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Just published, in One Volnme, crown 8vo, price 7s. 6d. cloth, gilt top, or 
bound in tree-calf by Riviere, 


STRANGE DWELLINGS; being a De- 
scription of the Habitations of Animals, abridged from “ Homes Without 
Hands.” By J. G. WOOD, M.A., F.L.S., &c., Author of “‘ Bible Animals.” 
&c. With a New Frontispiece by J. B. Zwacker, and a Selection of the 
Original Woodcut Iliustrations from Designs by W. F. Kttvi and E. Smitn. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


NEW ASTRONOMICAL WORKS BY RICHARD PROCTOR, B.A. 

On February 6, in One Volume, crown 8vo, with 10 Plates (7 coloured) and 
107 Figures engraved on Wood, price 14s. cl 

THE SUN: RULER, LIGHT, FIRE, 


LIFE of the PLANETARY SYSTEM. By RICHARD A. PROC- 
OR, B.A., F.R.A.S. 


By the same Author, uniform with the above, price 10s. 6. 


OTHER WORLDS THAN OURS; the 


Plurality of Worlds studied under the Light of Recent Scientific Researches, 
Second Edition, revised and enlarged ; with 14 Illustrations. 


London; LONGMANS, GREEN, & CO., Paternoster Row, 


FORTNIGHTLY ISSUE OF 


THE ACADEM 


FIRST FEBRUARY NUMBER. 
This day is published, price 6d., No. 17. 
(No. 2, under the new system.) 


ConTENTs :— 


‘* Dr. Hake’s Poems.” By Dante Gabriel Rosetti. 
2. “Lady Belcher’s Mutiny of the ‘Bounty.’” By A. W. 
Wallace. 


3. “The Seasons.” A Poem. By William Morris. 
4. ‘“*The Venetian School at Burlington House.” By W. B. 
Scott. 
5. ** New Publications of Ancient Music.” By John Hullah. 
6. ‘* Unpublished Letters of Robert Schumann, II.” 
7. ** Music of the Last Month.” 
8. ‘*The German Jesuits on the Vatican Council. I.” By 
Father Dalgairns, of the Brompton Oratory. 
g. ‘* Father Secchi’s Report of the Eclipse Observations.” 
10. *‘Prester John in Legend and History.” By Professor 
Liebrecht. 
II. — Grammar of Shakespeare.” By Rev. W. W. 
eat. 


12. ‘‘Curtius’ Elucidations.” By Professor Max Miiller. 


This Journal will in future appear regularly on the 1st and rsth of every 
Month, beginning on the 15th January. 


“ The Academy is well calculated to discharge that critical and regulative 
function in English literature of which Mr. Matthew Arnold feels the want, 
and which on the other side of the Channel he su to be furnished by 
the French Academy and its sisters in the Institute.”—Dasly News. 


WILLIAMS AND NORGATE, 
14, Henrietta Street, Covent Garden, London ; 
and 20, South Frederick Street, Edinburgh. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZA GREAT BASIN of the 


NILE, and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Portraits, Maps, and 
Iilustrations, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 
[Fust 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with g Maps and 50 
Illustrations, Second Edition, 24s. 


CONTRIBUTIONS to the THEORY of NATU- 
é Series of Essays by ALFrap Russet WaAL- 


“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be ro doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Z.raminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGS in NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. cap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. L¥ust published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS. 


SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assistait-Military Secretary to Lord Napier of Magdala. 
8vo, 9s. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made during the Progress of the British 
Expedition to that Country in 1867-68. By W _T. BLanrorp, late Geolo- 
gt to the Expedition. 8vo, with Coloured Illustrations and Geological 

ap, 21s. 


A PERSONAL NARRATIVE of a YEAR’S 


JOURNEY through CENTRAL and EASTERN ARABIA in | 


1862-3. By W. Girrorp PatGrave, Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the Frenchof E. VAN Bruys- 
SEL. Edited by the Author of “ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY IN SCOTLAND, Viewed in 


connection with its Physical Geology. By ArcuiBaLp Gerxir, F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, ros. 6d. 


“Few things could be more delightful than a Scotch tour, with Mr. 
Geikie’s book in the knapsack.” —Guardian. 


MACMILLAN & CO., LONDON. 


MACMILLAN & C0.’S NEW BOOKS, 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 21s. On Monday. 


PROFESSOR HUXLEY’S LAY SER: 
MONS, ADDRESSES, and REVIEWS. 8vo, 10s. 64. 


ESSAYS SELECTED FROM PRO- 
FESSOR HUXLEY’S “ Lay Sermons, Addresses. and ma" 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
lilustrations. [/n the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8v0, cs. (Now ready. 

**Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.”—British Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 


cluding an account of the present State of the ‘‘Spontaneous Generation ” 


Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 


of Pathological Anatomy in University College, London. Un the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [Fust published. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, os. 6d. [Fust ready, 


FINE ART: A Sketch of its History, 
Theory, Practice, and Application to Industry. Being a Course of Lectures 
d-livered at the University of Cambridge. By Sir M. DIGBY WYATT, 
M.A., Slade Professor of Fine Art. 8vo, 10s. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

Contents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liber21 Education ia 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Uld Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous IIlustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from VALMrkt's Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 7s 6d. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6d. 


New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 


J. BRYCE, B.C.L., Regius Professor of Civil Law, Oxford. Crown 
8vo, 7s. 6d. 


MACMILLAN & CO, LONDON, 
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IATEES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS Also Iilustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


JOSEPH GILLOTT'S 
STEEL PENS. 


Sold by all Dealers throughont the World. 


Price s¢. every Friday—Annual Subscription, 24s. 


WORKS BY HEWETT COTTRELL WATSON. 
COMPENDIUM of the CYBELE BRI- 


TANNICA ; or British Plants in their Geographical Relations. Icte 
in One Volume, 650 pages, 1868—1870. Price 10s. 


LONGMANS, GREEN, READER, and DYER. 


CYBELE BRITANNICA, or British 


Plants in their Geographical Relations.—The Original Work in Four Volumes, 


| 1847—1859. Price reduced from ros. to 5s. a volume, and any volume to be 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 


CoNTENTS FOR JAN. 28: 
Clinical Lecture on Obstinate Constipation and Obstruction of the Bowels. | 
By P. Black, M D., F.R.C.P. 
Address on the Improvement of Medical Education. By C. De Morgan, 
F.B.S. 


On Intemperance in its Medical and Social Aspects. By J. W. Eastwood, 
M.D. 


Obstetric Memoranda. By J. H. Tylecote, M.D. 

On Vertigo asa Symptom. By C. M. Durrant, M D. 

Excision of the Clitoris and Nymphe. By J. Arkwright, Esq. 

Intracranial Abscess from Disease of the Mastoid Cells, Cured by Opera- | 
tion. F. Buszard, M.D. Lond., F.R.C.S. 

Clinical Memoranda. By Dr. J. B. Bradbury; C. J Denny, Esq.; H. | 
Power, Esq. ; Dr. T. W. Grimshaw ; Dr. T. Fergus. 

Hospritat Reports. 

Reports AND ANALYsES.—Cocoa and Condensed Milk. 


Reports oF Socretres.—Association of Medical Officers of Health—Pa- 
thological Society of London—Manchester Medical Society—Surgical Society 
of Ireland. 

Leapinc ArtIcLEs.—Medical Reform—Medical Education—The Week— 
The First Sanitary Train from Berlin. | 

Notes of the War; Medical Teachers’ Association ; Hydrate of Chloral. 

Special Correspondence. 

Association INTELLIGENC®.—Notice of Meeting—Formation of a Branch 
for South Wales and Monmouthshire: Dinner— Birmingham and Midland | 
Counties Branch: Pathological and Clinical Lecture: Specimens by Dr. G. | 
F. Bodington, Mr V. Jackson, Mr. B. May, Dr. A. Underhill, Mr. V. Solo- 
mon—Bath and Bristol Branch: Ordinary Meeting—South-Eastern Branch : 
East Surrey District Society. 

Corre:pondence. 

Obituary ; Poor-Law Medical Service ; University Intelligence ; Medical 
News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


MACMILLAN’S MAGAZINE. 
No. 135. 


FOR FEBRUARY, 
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14. LONDON HAUSSMANNISED . 
15. MusICAL AND DRAMATIC ART. 
16. NoTICEs OF Books . 


ILLUSTRATIONS: 

1. CROMWELL. A Sketch by W. Cave Thomas, from the Bust by Pierce, in the National Portrait Gallery. 
2. “A LITTLE BIT OF SCANDAL.” By J. B. Burgess. 
3. “PHILosopuy.” One of the Frescoes of Raffaelle, in the Vatican. From the Engraving by Raphael Morghen 
4. STUDY FROM NATURE: Foliage of the Horse-Chestnut. 


London: SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C. 


From the Picture in the French Gallery, Pall Mall. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. 


Illustrated Catal 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indtan Governments 
BUCKINGHAM WORKS, YORK. 


logues of Observatories, Equatorial and all other descriptions of Telescopes, Astr 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 


ical Clocks, Theodolites, Levels, 


Just Publ'shed, Second Edition, revised throughout, price 7s. 6d. 


ON THE POPULAR NAMES OF 
BRITISH PLANTS ; being an Explanation of the Origin and Meaning of 
the Names of our Indigenous and most commonly Cultivated Species. By 
R. C. ALEXANDER PRIOR, M.D., F.L.S., &c. 


WILLIAMS & NORGATE, London and Edinburgh. 


Price 25s., royal 4to (with 166 Plates). 


OBSERVATIONS OF THE SPOTS ON 


THE SUN, from Nov. 9, 1853, to March 24, 1861, made at the Redhill Ob- 
servatory by R. C. CARRINGTON, PRE 


Fi'th Edition, 8vo, cloth, price ros. 64. 
THE SAILOR’S HORN-BOOK FOR 


THE LAW OF STORMS; bees Bo practical exposition of the theory of 
the Law of Storms, and its uses te Mariners in all parts of the world, shown 
transparent storm-cards and useful lessons. By HENRY PIDDING- 
IN, late President of Marine Courts, Calcutta (with charts and diagrams). 


WILLIAMS & NORGATE, London and Edinburgh. 


Price 25s. bound in cloth, 
AN ATLAS OF COMPARATIVE OSTE- 


Cong Pat The figures selected and 
arran fessor T. H. » F.R.S., and dra St q 
WATBRHOUSE HAWKINS, F.LS. : 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London ; 
and 20, South Frederick Street, Edinburgh. 


CHLORALUM WOOL. 


Tue New 
STYPTIC AND ANTISEPTIC 


SURGICAL DRESSING 
In Pound and Half-pound Packages. . 
Price 6s. per pound, 


‘The LONDON COTTON MILLS (Limited) have made arrargements 
with The CHLORALUM COMPANY for the Sole Stonuianenee te the 
United Kingdom of Cotton Wool and Wadding containing a definite per- 
centage of Chloride of Alumini Chloral Wool and Wadding will be 
found very va'uable for many mecical and general san tary purposes. It 
may be described as an absorbent and astringent iseptic and disinf b 
for use in the Treatment of Wounds, Foul Chen. Bed-sores, Fetid Cancers, 
Pecheree of all kinds, and to neutralise Fever Poison in Beds or in the Sick 


pany, No. 1, Great Winchester Street Buildings, London, E.C. 
Chloralum Wool and Wadding are manufactured solely by 
THE LONDON COTTON MILLS (LIMITED), 
Spa Road, Bermondsey. 


Sold also Wholesale by The Cutoratum Company, all Drug Houses and 
Druggists’ Sundrymen, and Retail by all Chemists, 


Priated by R. CLay, Sons, & Ta at 7 and 8, Bread S i 
ven, treet Hill, in the City of 


and published by Macmittan & Co, 


er Street, New York.—Tuurspay, Feb, 9, 1872 
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the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 68, VOL. 3] 


THURSDAY, FEBRUARY 16, 1871 


Registered as a Newspaper at the General Post Office) 


[All Rights are Reserved 


ROYAL SCHOOL OF MINES, Jermyn 
Street.— Professor GOODEVE, M.A., commenced a Course of Thirty-six 
Lectures on ‘‘ Applied Mechanics,” on Tugspay, the 14th of February, at 
Twelve o’clock, to be continued on each succeeding Wednesday, Thursday, 
and Tuesday at the same hour. Fee for the Course, £2. 


Professor RAMSAY, LL.D., F.R.S., commenced a Course of Thirty-six 
Lectures on “‘ Geology,” on TuEspay, the r4th of February, at Two o'clock, 
to be continued on each succeeding Wednesday, Thursday, Monday, and 
Tuesday, at the same hour. Fee for the Course, £3. 


TRENHAM REEKS, Registrar. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TiFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.—Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 


20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep spy ARTHUR VACHER. 


Second Edition, with Index, crown 8vo, pp. 336, price 4s. 


“FACTS AND DATES, or the Leading 


Events of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences ; witha brief Introduction to each Section ; the memory 
being aided by a simple and natural method. For Schools and Private 
Reference. By the Rev. ALEX. MACKAY, LL.D., F.R.C.S., author of 
“* A Manual of Modern Geography, Mathematical, Physical, and Political,” 
“Elements of Modern Geography,” &c. 


*,.* This work, the result of many years’ earnest application, is specially 
adapted to Advanced Classes in Schools, to Candidates for the Civil Service, 
and to Ladies’ Schools. 


“The work will certainly prove very useful to students.”—Zducational 
‘mes, 


‘Each section is prefaced with a succinct and valuable introduction,.”— 
British Quarterly Review. 


desirable auxiliary to students 


“There are certainly the elements of a ve 
r. Mackay’s volume.”—A the- 


and general readers in the first portion of 
neum. 


“ The chief feature is an extremely simple system of Mnemonics, by means 
of which a few appropriate words attached to each fact, or event, are made 
to carry with them a string of figures.” Guardian. 

“Great care has been taken to bring the volume in all respects to the point 
which the material and historical Sciences have at present reached.” —London 
Weekly Review, 


W. BLACKWOOD & SONS, Edinburgh and London. 


Fifth Edition, revised, with 40 Illustrations, price 3s. 6d. 
SMOKY CHIMNEYS, their Cure and 
Prevention. By FREDERICK EDWARDS, Jun. 


** We cordially recommend this successful attempt to teach a few plain and 
too often neglected rules. The great charm of the treatise is in its concise- 
ness and practical usefulness.” —Bilduing News. 


By the same Author, 


OUR DOMESTIC FIRE-PLACES ; new Edition, with 14y Illustrations, 
price 12s. 


THE VENTILATION of DWELLING HOUSES, and the Utilisation 
of Waste Heat from open Fire-places. With 107 Illustrations, price ros. 6d. 


THE EXTRAVAGANT USE OF FUEL IN COOKING OPERA- 
TIONS, with 47 Illustrations, price 5s. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in One Volume, crown 8vo, price 7s. 6d. cloth, gilt top, or 
, 14s, bound in tree-calf by Riviere, 


STRANGE DWELLINGS; being a De- 
scription of the Habitations of Animals, abridged from “ Homes Without 
Hands.” By J. G. WOOD, M.A., F.L.S., &c., Author of ‘‘ Bible Animals,” 
&c. With a New Frontispiece by J. B. Zwgcker, and a Selection of the 
Original Woodcut Illustrations from Designs by W. F. Keyt and E. SmitH. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In One Volume, crown 8vo, with 10 Plates (7 coloured) and 107 Figures 


engraved on Wood, price 14s. cloth, 


THE SUN: RULER, LIGHT, FIRE, 


and LIFE of the PLANETARY SYSTEM. By RICHARD A. PROC- 
TOR, B.A., F.R.A.S. 


By the same Author, uniform with the above, price ros. 6d. 


OTHER WORLDS THAN OURS; the 


Plurality of Worlds studied under the Light of Recent Scientific Researches. 
Second Edition, revised and enlarged ; with 14 Illustrations, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just Published, price 2s. cloth, with numerous Diagrams, 


THE ESSENTIALS OF PLANE AND 
SOLID GEOMETRY, as taught in France and Germany, with Shorter 
Demonstrations than in Euclid ; adapted for Students preparing for Exami- 
nation, Cadets in Naval and Military Schools, Technical Classes, &c. By 
J. R. MORELL, formerly one of Her Majesty’s Inspectors of Schools. 


GRIFFITH and FARRAN, Corner St. Paul’s Churchyard. 
VESUVIUS. By Professor Phillips, with 


numerous Illustrations and Maps. Crown 8vo, ros. 6d. 


OXFORD : Printed at the CLARENDON PRESS, and Published by 
“MACMILLAN & CO., LONDON, Publishers to the University. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE : o- 
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LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


MICROSCOPIC MARVELS. — African 


AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 


coloured gem-like Minerals. Also the Microscopic Rarnsow, the most in- | 


teresting and brilliant combination of ever-changing minute colours. 2s. or 

th for 42 stamps, post free. These speci are pri ed the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Price sd. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Beivg the Journal of the British Medical Association. 
CoNTENTS FOR Fes. 11: 


Clinical Lecture on Case of Inflammatory Effusion into the Pleura and 
Peritoneum, Thoracis, Recovery, with Clinical Remarks. By C. H. Jones, 
M.B. Cantab., F.R.S. 


Abstracts of Lectures on the Geographical Distribution of Diseases in 
England and Wales. By A. Haviland, Esq., V. 


» 4 oe of Gangrene of the Lung, with Remarks. By J.C. Browne, M.D., 


Mucous Disease. By W. Whitehead, F.R.C.S.Ed. 

Alcoholic Poisoning. By G. S. Elliston, Esq. 

Clinical Record. Cases from the Practice of Professor Erichsen. 

Obstetric Memoranda. By W. G. Kemp, Esq. 

Clinical and Therapeutical Memoranda. By S. B. Farr, Esq. ; Dr. G. 
H. Savage, Dr. J. G. Davey, and Dr. J. Murray. 

REvIiEws. 

LeapinG ArTICLEs.—Medical Reform—Revaccination and Lymph Supply 
—The Coming Session. 

Tue Weex.—Medical Items—The International Medical Congress—Hy- 
drate of Chloral—Tariff of Medical Fees—Small-pox and Vaccination in 
Florence—Small-pox and Vaccination in Liverpool—F ratricide—The College 
of Physicians and Vaccination—Hard Cash—Sm:Il-pox at South Shields— 
Street Salting versus Street Watering—London Water—Grave Jokes—So- 
ciety for Relief of Widows and Orphans of Medical Men—A Fat Kirkyard— 
Edinburgh University Club—Wounds of the Stomach—Working Men’s 
Hospital Funds. 

ScoTLanp.—Medical Scholarship for Women—Edinburgh University 
Court—William Keith. 

IRELAND.—Small-pox in Ireland, &c. 

Notes of the War. 

Poor-Law Medical Service ; Proposed Alteration of Vaccination se 
ments; An Official Dilemma; the Sanitary Muddle; Medical Orders for 
Food in Sickness. 

IRELAND.—Poor-Law Medical Officers’ Association of Ireland. 

Medical News. Association Intelligence. Correspondence, &c. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 
PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 


A Monthly Journal of 


THERAPEUTICS. 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. XXXII. for FEBRUARY, 1871, Contains— 

Original Communications : 

James Rispon Brnnet, M.D. Om Mechanical Means of Relief in 
certain cases of Inflammatory Abdominal Effusions. 

C. Macnamara. Remarks on the “ Antiseptic System of Treatment.” 
Otiver, M.B. Lond. On Hypodermic Injection of Morphia. 

H. Dupré, Ph.D. Contributions to the Pathology and Therapeutics of 
Diabetes. 

Joun Hartey, M.D. Lond., F.R.C.P*, etc. Solution of Santonine, 

Tue Epitor. On the Use and Abuse of Alcohol by Women. 

Reviews. 

Clinic of the Month. 

Extracts from British and Foreign Journals. 

Notes and Queries. 

Bibliography. 


MACMILLAN & CO,, 16, Bedford Street, Covent Garden, London. 


THE DOCTRINE OF EVOLUTION. 
A SYSTEM OF PHILOSOPHY. 


By HERBERT SPENCER. 

Vol. I. - oad PRINCIPLES. Second Edition, re-organised. 8vo, cloth, 
price 16s. 

Vols. II. III. THE PRINCIPLES OF BIOLOGY. 2 Vols. 8vo, cloth, 
Price 345. 

Vol. IV. THE PRINCIPLES OF PSYCHOLOGY. Second Edition. 
Vol. 1. containing Two Parts of the Original Edition with Three Parts of 
New Matter. 8vo, cloth, price 18s. 


By THE SAME AUTHOR. 


EDUCATION : Intellectual, Moral, 
PHYSICAL. 8vo, cloth, 6s. 


THE CLASSIFICATION OF THE 
SCIENCES: to which are added, Reasons for Dissenting from the Philo- 
sophy of M. Comte. Second Edition. 8vo, 2s. 6d. 

CHEAPER EDITIONS. 


SOCIAL STATICS; or, the Conditions 
essential to Human Happiness Specified, and the First of them developed. 
8vo, cloth, ros. 

ESSAYS: Scientific, Political, and Specu- 
LATIVE. (Being the First and Second Series re-arranged, and containing 
an additional Essay.) 2 Vols. 8vo, cloth, 16s. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London 
and 20, South Frederick Street, Edinburgh. 


and 


MESSRS. ROBERT COCKS and CO. beg 


to announce that they have This Day Issued their LIST of NOVELTIES 
for 1871, containing all the newest and most popular songs, duets, piano 
solos, dances, &c. Will be forwarded post free on application. 


O FAIR DOVE! O FOND DOVE! 


Song. By A.S. Garry. No. 1 in F, for contralto or baritone ; No. 2 in A 
flat, for soprano or tenor. Post free for 24 stamps each.—‘ We have seldom 
met with so much beauty concealed in so apparently simple a song.”—Vide 
Edinburgh Courant. ‘‘ Asingularly touching and effective melody.”—Vide 
Examiner. ‘‘ Cannot fail to be a favourite."—Vide Weekly Review. 


N.B.—This is the most popular setting. 
HAMILTON’S MODERN INSTRUC- 


| TIONS for the PIANOFORTE. 77oth Edition, price 4s. Post free for 28 


stamps. Appendix to Ditto, by Geo. 
James Clarke’s 
stamps. 


TIRED. New Sacred Song. Poetry by 
Miss Burnsipe ; Music by Miss M. Linpsay (Mrs. J. W. Bliss). No x in 
D flat; No. 2in D. 4s. each, and free by post for 24 stamps —“‘ A smooth 
and graceful melody of the simplest type, and likely to become very popular.” 
—Vide Edinburgh Courant. 


FAR AWAY. Song. By Miss M. Lind- 
say (Mrs. J. W. Bliss). 4s. Ditto fortwo voices, 4s.—‘ There is great beau 
in this melody.”—Vide Standard, ‘‘The melody is so sweet and plaintive.” 
—Vide Brighton Gazette. ‘The same for pianoforte, by Carl Luini. 3s. each, 
free by post at half-price —London: published only by ROBERT COCKS 
and CO., New Burlington Street. Order everywhere. 


o. W. West, 5s. Post free for 23 stamps. 
Catechism of Music, 135th Edition. 1s. Post free for 9 


JOSEP 


STEEL PENS. 
Sold by all Dealers throughout the World. 


@ Absolutely genuine, economical, being about three times the’strength 
of the Homceopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. ‘“ The rich- 
ness is thus overcome in a manner far preferable to the impoverishment 
of the Cocoa by dilution or Adulteration.”’-—The Lancet. ‘* Cocoa treated 
thus will, we expect, Ee to be one of the most nutritious, digestibie, 
and restorative of drinks,”—British Medicat Journal, 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZA GREAT BASIN of the 
NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 
[F¥ust ready. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations, Second Edition, 24s. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 
“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Z-xaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. [Fust published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS.- 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozirr, late Assistant-Military Secretary to Lord Napier of Magdala. 
8vo, 9s. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made Aaing He Progress of the British 
Expedition to that Country in 1867-68. By T. BLANForD, late Geolo- 

ist to the Expedition. 8vo, with Coloured Illustrations and Geological 
lap, 218. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp PatGrave. Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the Frenchof E. Van Bruys- 
SEL. Edited by the Author of “ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
connection with its Physical Geology. By Gerxir, F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, ros. 6d. 

‘Few things could be more delightful than a Scotch tour, with Mr, 

Geikie’s book in the knapsack.” —Guardian. 


MACMILLAN & CO., LONDON. 


MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 2rs. [This day. 


PROFESSOR HUXLEY’S LAY SER: 
MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition. 
Crown 8vo, 7s. 6d. [This day. 


ESSAYS SELECTED FROM PRO- 
HUXLEY’S “ Lay Sermons, Addresses. and Reviews 
VO, 25. This day. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
Lilustrations. the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [Jn the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, os. (Now ready. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —British Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Sponta: G ion’ 
Controversy. By H. CHARLTON BASTIAN, M.D. F-RS., Professor 
of Pathological Anatomy in University College, London. [/x the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [Fust published. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. [Fust ready, 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

Con'rents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES, Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnissian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS, 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from VALMIk1's Sanskrit Poem, the Rama 
FREDERIKA RICHARDSON. Crown 70. 6d. 


A SKETCH of the LIFE and WRITINGS 
f ROBERT KNOX (the Anatomist), By his Pupil 
HENRY LONSDALE. Crown Portrait, 8s. 6d. 


New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
Mey oy B.C.L., Regius Professor of Civil Law, Oxford. Crown 


MACMILLAN & CO, LONDON,- 
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.) ce A RECORD OF LITERATURE, LEARNING, SCIENCE AND ART. 


FORTNIGHTLY ISSUE OF “THE ACADEMY.’ 


Thic © rral will in future appear regularly on the rst and 15th of every Month, beginning 
on the 15th January. 
The following new Departments are in course of organisation, with the assistance of the following 
Contributors :— 


1. PAINTING, ‘ Mr. W. B. SCOTT, 
Author of the ‘‘ Life of Albert Diirer.” 


2. ARCHITECTURE, . . . £=Mr. W. Morris, N 
; Author of the ‘‘ Earthly Paradise,” etc. = 
R 
3 MUSIC, . «+. « «  « Mr. JOHN HULLAH; and 
Dr. FRANZ HiiFFER, Ss) 
{ Of the Leipsic M/usikalische Wochenblatt, and the me 
Berlin Echo. 
4.TRAVELS, . . . . Mr A.R. WALLacE, F.RS., 
Author of ‘* Travels in the Malay Archipelago,” etc. z. 
5. OLD ENGLISH, ETc, . Rev. W. W. SKEAT, 
Editor of ‘‘ Piers the Plowman,” etc. 
Mr. HENRY SWEET, Marcl 
ec'ure> Editor of King Alfred’s Translation of the De 
Cura Pastorali, 
6. WORKS OF FICTION, . ° . 6 Mr. H. LAWRENNY, 
~ Writer of the Article on Dickens in Academy for "4 
Oct. 15th. = 


The EpiToRr, at this stage of his enterprise, particularly desires it to be understood that the programme of pro- 
gressive development and expansion already announced for 7/e Academy will continue to be steadily carried out with Apr 
reference to the above departments, as well as to others still remaining to be organised. 


Now Ready. Second Edition of No. 16, Price 6d. - 


OPINIONS OF THE PRESS. 


q “ The Academy is well calculated to discharge that critical and regulative function in English literature of Pm. 
a which Mr. Matthew Arnold feels the want, and which on the other side of the Channel he supposes to be furnished HEN 
by the French Academy and its sisters in the Institute.”—Dazly News. "— 
“Its contents are honourable to British literature.”—Saturday Review. = 
“One of the most important and meritorious enterprises of our time.”—Pall Mall Gazette. Sch 
“Absolutely neutral in Religion. and Politics, it has managed to do a work in literary criticism which is at i 
once most difficult to perform, and yet most valuable when performed, as 7he Academy has shown that it can be er 
done.”—Literary Churchman. 
“ Des recueils de ce genre sont devenus un véritable besoin pour la science actuelle.”—Revue Critique. Z. 
“Its collaborators are well-known savants.”—Literarisches Central Blatt, 
“ The Academy has rapidly developed into an influential organ of literature and science, which is here held in a 
far higher estimation than all other British journals.”—2Rheinische Zeitung. Tek 
to 


WILLIAMS AND NORGATE, 
14, Henrietta Street, Covent Garden, London ; and 20, South Frederick Street, Edinburgh. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmitian & co. 
Office, 63, Bleecker Street, New York.—Tuuxspay, Feb. 16, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds sid ” WORDSWORTH 


No. 69, VOL. 3} 


THURSDAY, FEBRUARY 23, 1871 


Registered as a Newspaper at the General Post Office) 


(All Rights are Reserved 


SUNDAY LECTURE SOCIETY.—Lec- 
TURES at St. George’s Hall, Langham Place, each Sunday afternoon at 
half-past 3 o’clock precisely. 

The THIRD SERIES, now extended from Six to EIGHT 
LECTURES, will be as follows :— 


"6—MONCURE D. CONWAY, Esq, on “‘ The Past and Present 
of New England: its Early History, Physical Features, Lite- 
rary and Religious Development, and Sketches of leading 
Thinkers—Emerson, Theodore Parker,” &c. 

March 5.—JON A. HJALTALIN, of Iceland, on ‘‘ Iceland: its Physical 
Features, Volcanoes, Hot Springs, &c., the Manners and 
Customs of its Inhabitants.” 

» 12.—W.G, CLARK, M.A., Vice- Master ot Trinity College, and late 

Public Orator, Cambridge, on “ Protestantism.” 


» 119.—J. NORMAN LOCKYER, Esq., F.R.S.,M.R.L, on “‘ The 
Eclipse.” 


» 26—-T. SPENCER COBBOLD Esq., M.D., F.R.S., F.LS. 
(Swiney Lecturer on Geology, british Museum), on ** The 
General Structure and Development of Ferns.” 

April 2.—EDWARD MAITLAND, Esq., B.A. Cambridge, on “ Jewish 
Literature and Modern Education ; or the Use and Mis-use 
of the Bible in the School-room.” 

»  16—W. K, CLIFFORD, Esq., M.A. Cambridge, on “ The History 
of the Sun; an Explanation of Laplace’s Nebular Hypothesis, 
and of recent Controve:sies in regard to the Time which can 
be allowed for the Evolution of Life.” 

» 23—Prof. J.S. BLACKIE (Edinburgh University), on “ War ; its 
Causes, Character, and Consequences.” 

For Members’ Annual Tickets, and for Series Tickets for tte E1cut Txc- 

TURES, at reduced prices, apply (by letter) to the Hon Treasurer, Wm. 


Henry Domviite, Esq., 5. Gloucester Crescent, Hyde Park, W.; or at the 


Hall. 
Payment at the Door One Penny ; Sixpence; and (Reserved Seats) 
One Shilling. 


ST. MARY'S HOSPITAL MEDICAL 
—— W.—Chairs of CHEMISTRY and PRACTICAL CHEMIS- 
TRY.—These 1 ectureships having become vacant, it is requested that Gentle- 
men proposing to become Candidates will send in ‘their Applications, accom- 
panied by ‘lestimonials, on or before Monday, the 6th prox., under cover to 
the Secretary, from whom any further information may be obtained. 
JOS. G. WILKINSON Secretary. 
February 19, 1871. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and’ Demonstrations on the SCIEN- 
TiF1C SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE aboratory and Class-rooms. 
Telegraphy and Photography es i? considered, Fees moderate.— Apply 
to Prof. E. V. GARDNER, F. FS S.A., 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


LONDON UNIVERSITY EXAMINA- 
TION.—Mr. RALFE M.A, (late Natural Scholar, Caius College), prepares 
candidates for the Matriculation in Chemistry, and for the Preliminary Sc.en- 
tific in Chemistry, Botany, and Zoology. Arrangements can be made for 
reading in Mechanical Philusophy.—Apply to Mr. RALFE, 26, Queen 
Anne Street, Cavendish Square, W. 


Second Edition, with Index, crown 8vo, pp. 336, price 4s. 


.- FACTS AND DATES, or the Leading 


Events of Sacred and Profane History, and the Principal Facts in the Various 
Physical Sciences ; witha brief Introduction to each Section ; the memory 
being aided by a simple and natural method. For Sy xi and Private 
Reference. By the Rev. ALEX. MACKAY, LL D., F.R.C.S., author of 
** A Manual of Modern Geography, Mathematical, Physical, and Political,’ 
** Elements of Modern Geography,” &c. 


*,* This work, the result of many years’ earnest application, is ially 
adapted to Advanced Classes in Schools, to Candidates for the Civil ice, 
and to Ladies’ Schools. 


‘*The work will certainly prove very useful to students.”—Zducational 
Times. 


“Each section is prefaced with a succinct and valuable introduction.”— 
British Quarterly Review. 


“ There are certainly the elements of a very desirable auxiliary to students 
and general readers in the first portion of Dr. Mackay’s volume.”—AzZ 
meum, 


“The chief feature is an extremely simple system of Mnemonics, by means 
of which a few appropriate words attached to each fact, or event, are made 
to carry with them a string of figures.” Guardian, 


**Great care has been taken to bring the volume in all respects to the point 


which the material and historical Sciences have at present reached.” —London 
Weekly Review, 


W. BLACKWODD & SONS, Edinburgh and London. 


PROFESSOR OWEN’S WORK ON VERTEBRATE ANIMALS. 
Complete in 3 Vols. 8vo, with 1,472 Woodcuts, price £3 138. 6d. cloth. 


THE COMPARATIVE ANATOMY and 
PHYSIOLOGY of the VERTEBRATE ANIMALS. RICHARD 
OWEN, F.R.S., D.C L., Superintendent of the N a History De- 
partments, British Museum. — 


“To every naturalist it will prove ind’spensable. and the vast accumulation 
of facts it contains will render ir a useful book even to those whose occupa- 
tions are less directly connected with Anatomy and Physiology.”—7he 
Lancet. 

Vol. I. Fishes and Reptiles, with 452 Woodcuts, price 21s. 

Vol. II. Warm-blooded Vertebrates, with 406 Woodcuts, 21s. 

Vol. III. Mammalia, including Man, with copious Indexes tothe whole 
work, and 614 Woodcuts, price 3s. 6d. cloth. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
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CLARENDON PRESS PUBLICATIONS. 


This Day, demy 8vo, 16s., with ra plates. 


FORMS OF ANIMAL LIFE. Being 
Outlines of Zoological Classification Based upon A ical Inmvestigati 
and Illustrated by Descriptions of Specimens and of Fi —_— ~ 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 


VESUVIUS. By Professor PHILLIPS. 


Contents: Vesuvius at Rest—In Action—In the Nineteenth Century— 
Periods of Rest and Activity — Characteristic Phenomena — Form and 
S:ructure—Minerals—Lava and Ashes, &c. With numerous Illustrations. 
Crown 8vo. ros. 6d. 


“Contains much historical and scientific matter reduced to a pleasant and 
readable form. Of ihe volume as a whole, we can only speak in terms of the 
highest praise, and we regard it as a work which deserves a place on the 
shelves of every student of physical science.”—Z.raminer. 


“ A work of high value both to the student and to the tourist on the shores 
of the Bay of Naples.” —Pal/ Mail Gazette. 


Recently published, in crown 8vo, price 75. 6d. 


EXERCISES in PRACTICAL CHEMIS- 
TRY: Qualitative Analysis. By A. G. VERNON HARCOURT, F.R.S., 
Lee’s Reader in Chemistry at Christ Church, Oxford, and H. G. MADAN, 
F.C.S. With numerous Illusirations. 


_“* The plan of the book appears to us to be admirable, and the directions 
given for performing the various operations involved in the course are 
wonderfully precise and clear.” —Chemist and Druggist. 


Second Edition, with Solutions. 
CHEMISTRY FOR STUDENTS. By 
A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, University 
Col'ege, London. Extra fcap. 8vo. Cloth, price 8s. 6d. 

“ Lhis vo'us.e ts realy a too rare example of what a good elementary text- 
book in any science ought to be; the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and 
keeping theory always dependent upon observation; a book that keeps the 
reason of the student active while he strives to master details difficult but 
never without interest, and that furnishes him with means for practising him- 
self in the right management of each new tool of knowledge that is given to 
him for his use." —Z.xaminer. 


Extra fcap. 8vo. cloth, price 7s. 6d. 


AN ELEMENTARY TREATISE ON 
HEAT, with numerous Woodcuts and Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Director of the Observatory at Kew. 

“*This compact little treatise is commendable both as an elementary expo- 
sition of the chief phenomena of heat and their practical applications and 
also as a brief exposition of the philosophical theories which have recently 
given a new interest tothe phenomena, The structure of the work is also 
excellent.”—Fortnightly Review. 


Demy 8vo, cloth, price a1s. 


DESCRIPTIVE ASTRONOMY. A Hand- 
book for the General Reader, and also for practical Observatory work. With 
224 Illustrations and numerous Tables. By G. F, CHAMBERS, F.R.A.S., 
Barrister-at-law. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 


Price 1s. MONTHLY. 


MACMILLAN’S MAGAZINE, 
No. 137. 


FOR MARCH, 


. CONTENTS OF THE NUMBER. 

t.—“ The Natural Theology of the Future.” By Canon Kingsley. 

2—“ Patty.” Chapters XI.—XVII. 

3-—“‘ Father Hyacinthe.” By A. P. S. i? 

4.— “ England’s Defence against Herself.” By Edwin Goadby. 

5.—“‘ On Art as 2n Aim in Life.” A Poem, 

6.—‘‘ The Education of Engineers.” 

7-—‘* People’s Boys.” 

8.— United States of Europe.” A Lecture delivered before the Peace So- 
ciety by Professor 


Volumes I. to XXII, handsomely bound in cloth, price 7s. 6d. 
each, now ready, 
MACMILLAN & CO., LONDON. 


SCIENTIFIC WORKS. 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S SPECTRUM 
ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATILER AND 
FORCE. A Series of Scientific Essays. By JoserpH JoHN Murpuy. 
Two vols. 8vo, 16s. 


FORCE AND NATURE. ATTRAC. 
TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in their Relations to Physical and Morphological 
Development. By C. F. Winstow, J4.D. 8vo, 145. 


FIRST PRINCIPLES of CHEMICAL 


PHILOSOPHY. By Josian P. Cook, jun., Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


A HISTORY of CHEMICAL THEORY. 


From the Age of Lavoisier to the present time. By Ap. Wurtz. Trans- 
lated by H. Warts, F.R.S. Crown 8vo, 6s. 


A PHYSICIAN’S PROBLEMS. By 
Cuartes Eram, M.D., M.R.C.P. Contents: Natural Heritage—On 
Degenerations in Man—On Moral and Criminal Epidemics—Body v. Mind 
—Illusions and Uallucinations—On Somnambulism—Reverie and Abstrac- 
tion. Crown 8vo, 9s. 

‘A book presenting a great body of suggestive opinion on some of the 
most vital questions slaving to human life and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and inwardly 
digest."—L.xaminer. 


COMPARATIVE LONGEVITY in MAN 
= LOWER ANIMALS, By E. Ray Lanxesrer, B.A. Crown 
vo, 48. 6d. 


MACMILLAN & CO., LONDON. 


Now Ready, 2 Coloured Plates, 3s. 6d. 


THE MYSTERY OF LIFE. Facts and 
Arguments against the physical doctrine of Vitality ; in reply to Dr. Gull. 
By Dr. LIONEL BEALE, 


J. & A. CHURCHILL. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RAINBow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, 


This day is Published 
A PHYSICAL MAP OF AMERICA, 


uniform with the series of ‘‘ School Maps,” printed in colours. Size so by 42 
inches. Price, on roller, varnished, 11s. Plain, gs. 


Uniform with the above in style, size, and price, 


WorLD, in Hemispheres. AFRICA. 
Evrore. AMERICA, 
IA. 


W. and A. K. JOHNSTON, Edinburgh, and 74, Strand, London. 


STEEL PENS. 
Sold by all Dealers throughout the World. 


@ Absolutely genuine, economical, being about three times the strength 
of the Homoeopathic Cocoas and French Chocolates ordinarily sold; 
suitable for the weakest stomach, owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib, beingremoved. ‘The rich- 
ness is thus overcome in a manner far preferable to the impoverishment 
of the Cocoa by dilution or Adulteration.”—The Lancet. ‘* Cocoa tr 

thus will, we expect, prove to be one of the most nutritious, digestible, 


Sold by all Booksellers, Newsagents, and at all Railway Stations. 


and restorative of drinks,”’—British Medicat Journal, 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZA GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions. Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 
(F¥ust ready. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations, Second Edition, 24s. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION, A Series of Essays. Crown 8vo, 8s. 6d. 
“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Z-raminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. L¥ust published. 


SIR C. W. DILKE’S ‘GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS.- 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assistant-Military Secretary to Lord Napier of Magdala. 
8vo, 9s. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made dosing Oe Progress of the British 
Expedition to that Country in 1867-68. By W. T. BLanrorp, late Geolo- 

ist to the Expedition. 8vo, with Coloured Illustrations and Geological 
ap, 21s. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp Parcrave. Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life. From the French of E. VAN Bruys- 
set. Edited by the Author of ‘‘ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
connection with its Physical Geology. By ArcHIBALD GerkiEg, F.R.S. 
With Illustrations and a New Geological Map. Crown 8vo, tos. 6d. 

“Few things could be more delightful than a Scotch tour, with Mr, 

Geikie’s book in the knapsack.” —Guardian. 


MACMILLAN & CO,, LONDON. 


MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on W by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, ars. (This day. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition 
Crown 8vo, 7s. 6d. (This day. 


ESSAYS SELECTED FROM PRO- 
HUXLEY’S “ Lay Sermons, Addresses. and 


AT LAST: or, A CHRISTMAS in-the 
WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
Iilustrations. [/n the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [Ju the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, 9s. [Now ready. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —British Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 
ciuding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [lx the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders ; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [Fust published. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. [ust ready, 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

ContTENTS: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. &vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS, 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Manchester. 18mo., with Numerous IIlustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from VaLMIkt’s Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 78. 6d. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague, 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6d. 

New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
Ba eae B.C.L., Regius Professor of Civil Law, Oxford. Crown 
8vo, 7s. 6d. 


MACMILLAN & CO, LONDON, 
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OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. 


T. COOKE & SONS, , 
Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indian Governments 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 


FIDDIAN’S MICROSCOPE 


ILLUMINATOR, 


Price, Complete, £1 11s. 64. 


This very convenient and useful Lamp has been designed to combine the qualities of other Microscope 
Lamps, together with greater portability, the whole fitting into a brass tubular box, the exjerior of which is 
covered with morocco leather, the lid forming the stand of the Lamp. The metallic chimney, being telescopic, 
occupies a very small compass; the condenser fits into the cell in front, which is also provided with plain and 


tinted glass for correcting the colour of the flame. 


The reservoir is of brass, and will contain sufficient 


petroline for six hours’ consumption. The entire Lamp fitting into the case from the top, escape of the oil is 


prevented. Size of Case: 6 inches; Diameter, 33 inches. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to the Royal Observatory, &c., &c., &c., 
MINORIES, LONDOSR E. 


Price 57. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Assoc‘ation. 


Contents For Fep 18: 


The Hunterian Oration for 1871. Telivered bef re the Royal Colleg: of 
Surgeons of England by Sir Wm. Fergusson, bart., F.R S. 


lectures on Dermatology. Delivered at the Royal College of Surgeons of 
Fng'and By E, Wilson, F.R.S. 


, 2 Is it Proper for Consumptives to Marry?” By C. J. B. Wilhams, M.D, 
-R.S. 


On Modern Treatment by Drugs. By T B. Crosby, M.D., F.R.C.S. 

The effect of Exercise on the Bodily Temperature. By T. C. Al'butt, 
M.A., M.D. Cantab. F.R.S. 

On Santonine as a Cause of Urticaria. By E. H. Sieveking, M.D. 

Mucous Disease. By W. Whitehead, F.R.C.S. Ed. 

Clinical Memoranda. By H. J. Philpot, M.D., and J. Hutchinson, Esq. 

Hospitact Repor rs.—Guy’s Hospital :—Cases under the care of Dr. Wilks. 
$t. Ba tholomew’s Hospital :—Gun-shot Wound; under the care of Mr. 
Holden. Koyal London Ophthalmic Hospital :—Post-Variol us Corneitis ; 
under the care of Mr. Hulke and Mr. J. Hutchinson. 

LeapinG Articies.—The Curability of Insanity. 

Tua Weex.—Medical Items—The Middlesex Hospital—The Prof 
and the Telegraph —A Fat Kirkyard—A Curiosity in Medicine—The Sewin 
Machine—The Piasmagention’ Monopoly—The Tolerance of Dr. Tyndall 
and Mr. Huxley—The Hampstead Small-pox | College 
Hospital—Hunterian Society—British Commissioners in Paris—The Prize 
Essay of the Prussian National Society for Aid to Sick and Wounded—Pro- 
fessor Wilson's Lecwres on of Medical Officers 
of Health —‘The Vaccination Act—The Hospitals of Lyons. 

ScoTtanp.—Funeral of Dr. Keith—The Sale of old Edinburgh Infirmary 
—The Lady Srtudeats and the Infrmary—t ever and Small-pox in Glasgow. 

IRELAND.—Q in Q n—Small-pox in Ireland, &c. 

The First Sanitary Train from Berlin. Medical Reform: Deputation to 
- Vice-President of the Privy Council. Alleged Abuse of Mercury in the 

rmy- 

AssoctaTION INTELLIGENCE. 

Reports or Soc: et1es.—Obstetrical Society of London—Clinical Society 
of London—Medical Society of London—Pathvlogical Society of Dublin. 

CorrEsPoNnnENCcE.—Mercury in Hepatic Disease, by W. C. Macl-an, Esq. 
—Medical Reform, by T. C. Allbutt, M.D.—The Subcutaneous Division of 
the Neck of the 1thign-Bone, by W. Adams, Esq. 

Poor-Law MeEpicac SERvIcE. 

Obituary. Medico-Parliamentary. Medical News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


MR. WATTS’S DICTIONARY OF CHEMISTRY. 
Complete in Five Volumes, 8vo price £7 3s.. or separately, Vols. I. and III. 


price 3ts. 64. each; Vol. II. price 26s.; Vol IV. price 24s.,and Vol. 
V. price 30s. cloth. 


A DICTIONARY OF CHEMISTRY, 
and the Allied Branches of other Sciences. Ry HENRY WATTS, F.R.s., 
assisted by eminent Scientific and Practical Chemists. 

“The greatest work which England has yet produced on Chemistry, one 
of the greatest indeed which she has produced upon My hee subject, is 
finishea at last, and wéare able to congratulate Mr. Waus most sincerely 
upon its completion.”"—-Chemical News. 


-A SUPPLEMENT TO WATTS’S DIC- 
TIONARY of CHEMISTRY, bringing the record of Chemical Discovery 
down to the end of the year 1869, is prep»ring for publication. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In post 8vo, pp. goo, with Plate and 698 Woodcuts, price r5s., the Fourth 
Edition, revised and euiarged. 


ELEMENTARY TREATISE ON PHY- 
SICS, Experimental and Applied, for the use of Colleges and Schools. Trans- 
lated and edited from Ganot’s Eléments de Physique (with the Author's 
sanction) by E. ATKINSON, Ph.D., F.C.S., Prof. ot Experimental Science, 
R.M., Coli. Sandhurst 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in One Volume, crown 8vo, price 7s 6d. cloth, gilt top, or 
14s. bound in tree-calf by 

STRANGE DWELLINGS; being a De- 

scription of the Habitations of Animals, abridged from “ Homes Without 

Hands.” By J. G. WOOD, M.A., F.L.S., &c., Author of ‘‘ Bible Animals ” 

&c. With a New Frontispiece by J. B. ZwecKer, and a Selection of the 

Original Woodcut Ilistrations from Designs by W. F. Key and E. Situ. 


London: LONGMANS, GREEN, & CO, Paternoster Row. 


BRITISH NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECEN14 SHELLS, FOSSILS, CRUSITACEAwS, NODERMs, 
MICROSCOPIC OBJECIS, &c., which he offers for Sale either in Sets or 
as single specimens :— 


Marine Shells .. .. so species, too specimens, 158. 
Land and Fresh-water 50 ,, 100 15S. 
British Fossils .. .. 50 4, 1-0 = 15s. 


Larger Series from Two to Ten Gui i . 
dinenien wo to Ten Guineas and upwards, according to com 


May be viewed and Catalogues had on application to 
THOS. D. RUSSELL, Whittin Club, 37, Arundel Street, Strand 
London, W.C. 5 


Printed by R Cav, Sous, & Taron, at 4 and 8, Bread Street Hill, in the City of London, and published by Macmittan & CO., 


t 


63, Bleecker Street, New York.—Tuurspay, Feb. 23 1871, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


No. 70, VOL. 3] 


THURSDAY, MARCH 2, 1871 


Registered as a Newspaper at the General Post Office] 


(All Rights are Reserved 


UNIVERSITY OF LONDON. 
NOTICE IS HEREBY GIVEN, that on WEDNESDAY, April 26th next, 
the Senate will proceed to elect Examiners in the following departments :— 
Examinerships. Salaries. Present Examiners. 
ARTS AND SCIENCE. (Zach). 
Rev. Dr. Holden, M.A. 


Two in Classics . . £200 {rn Paley, Esq., M.A 
Twoin the English Lan- J. G. Fitch, Esq., M.A. 


Shue 120 \Prof. Henry Morley. 
Two in the Lan- ‘| Cassal, LL.D. 
guage. . Masson, B.A. 
Two in the German} F. Althaus, 
Language 3° LR. Rost, Esq., h. _ 


Two in the Hebrew Text\ 
of the Old Testament, 


the Greek Text of the | “ G-. Samuel Davidson, D.D., LL.D. 


New Testament, the 
Evidencesof the Chris- | Rey. J. J. Stewart Perowne, B.D. 


tianReligion,and 
wo in Logic an oral acan 
Philosophy. {p Prof. G. Croom Robertson, M.A. 
Two in Political Eco- t Prof. W. Stanley Jevons, M.A. 
nomy_. 3° (Prof. T. E. Cliffe Leslie, LL.B. 
Twoin Mathematics an a , oo { Prof H. J. S. Smith, M.A., F.R.S. 
Two in Ex ro! ams, 
Philosophy 700 {prof G Carey Foster, A., F.R.S. 
H. Debus, Esq., Ph.D., F.R.S. 
Two in Chemistry. 175 {Prof Odling, M.B., F’R.S. 
Twoin Botany and Vege-) J. D. Hooker, Esq., M.D., LL.D , F.R.S. 
table Physiology 5 3 {Thomas Thomson, Esq., M.D., F.R.S. 
Two in Geology - {pref Duncan, M.B., F.R.S. 
Palzontology J 75 \Prof. M orris, F.G.S. 
Laws. 
Two in Law and the Prin- "| 100 


ciples of Legislation . 


{Prof. Bryce, D.C.L. 
Erskine Holland, Esq, M.A. 


One in Equity and Real 
Property Law . . ‘} 50 Vacant. 
MEDICINE. 
oi ici yer Bristowe, Esq., 
Two in Medicine . . 150 {Prot J. Russell Reynolds, M.D., F.R.S. 


Two in Surgery. . . 150 


John Wood, F.R.C.S, 
Vacant. 
Prof. Michael Foster, M D.,.B.A. 


Two in Anatomy 


Twoin Physiology, Com- ) 
parative Anatomy, and> 150 


Zoology Henry Power, Esq., 
Two in Obstetric ‘Medi-y Robert Barnes, Esq., M.D. 
cine . Prof. Graily Hewitt, M.D. 


Two in Materia Medica T. R. Fraser, Esq., M.D. 


and Pharmaceutical} 7 
Chemistry 5 {Prof Garrod, M.D., F.R.S. 


Two in F orensic Medi-\ o Headlam Greenhow, Es M.D., F.R.S, 
cine. . 5° \Thomas Stevenson, Esq., 

The ulin above named are re-eligible, and intend to offer themselves 
for re-election. 

Candidates mu st send in their names to the Registrar, with any attestation 
of their qualifications they may think desirable, on or before Tuesday, March 
28th. It is eqn see desired by the Senate that no personal application 
of any kind be made to its individual Members. 

Burlington Gardens, 

Feb, 28 1871. 


By order of the Senate, 
WILLIAM B CARPENTER, M.D., Registrar 


APOLOGY. 

Sir, 16th February, 1871. 

T have to offer you a most full apology, and to express my most sin- 
cere regret for having, through the medium of my Printing Establishment, 
been the means of circulating a certain Newspaper, called the ‘‘ Armourer,” 
ostensibly published ‘‘ for the defence of God’s truth against man’s impostures, 
whether in divinity, science, or political and social Economy,” of which Mr. 
John Hampden, of Swindon, Wilts, is Editor nd Proprietor ; and also a 
Pamphlet, entitled ‘‘ Is Water Level or Converse, after all?” both of which 
were printed by me for the said John Hampden, and contain certain Gross 
Libels against you. 

I have intimated to Mr. C. E. Shea, your Solicitor, that I am willing 
to insert this Apology, at my own expense, in the following public papers, 
viz. :—‘‘ The Times,” “‘ Field,” “‘ North Wilts Herald,” and one other Wilt- 
shire paper, ‘*The Weston-Super-Mare Gazette,” Nature, and ‘The 
English Mechanic.” 

I am, Sir, your obedient servant, 
ALFRED BULL, Printer, 
Swindon, Wilts. 


To ALFRED Russet WALLACE, Esq., F.R.G.S., &c., 
Holly House, Barking, E. 


LONDON INTERNATIONAL EXHI.- 


BITION of 1871. 


NOTICE IS HEREBY GIVEN, that all Objects not accepted for Ex- 
hibition by the Committees of Selection must be removed frem the Exhibition 
Buildings within Three Days from the date of the Notice to that effect, 
which will be sent to the Contributors. 


By Order, 
HENRY Y. D. SCOTT, Lieut.-Colonel R.E., Secretary. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
Pesce SUBJECTS of the Loy examinations can be attended in classes 

at the BERNERS COLLEGE Laboratory and Class-rooms, 

graphy and especially considered. Fees moderate. Apply 
he Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGGH STREET, 
LONDON, W. 
Directrep sy ARTHUR VACHER. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square 
Monday, March 6th, at 8 P.M. 


ve. to be read :—**The Racial Aspects of the Franco-Prussian War, 
By J. W. Jacxson, Esq., M.A.I, 


J. FRED. COLLINGWOOD, Secretary. 
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Just Published, Second Edition, revised throughout, price 7s. 6¢. 


ON THE POPULAR NAMES OF 


BRITISH PLANTS ; being an Explanation of the Origin and Meaning of 
the Names of our Indigenous and most commonly Cultivated Species. By 
R. C. ALEXANDER PRIOR, M.D, F.L.S., &c. 


WILLIAMS & NORGATE, London and Edinburgh. 


Price 25s., royal 4to (with 166 Plates). 


OBSERVATIONS OF THE SPOTS ON 


THE SUN, from Nov. 9, 1853. to March 24, 1861, made at the Redhill Ob- 
Servatory by R. C. CARRINGTON, F.R.S. 


Fifth Edition, Svo, cloth, price 1os. 6d. 


THE SAILOR’S HORN-BOOK FOR 
THE LAW OF STORMS; being a practical exposition of the theory of 
the Law of Storms, and its uses to Mariners in all parts of the world, shown 
by transparent storm-cards and useful lessons. By HENRY PIDDING- 
TON, late President of Marine Courts, Calcutta (with charts and diagrams). 


WILLIAMS & NORGATE, London and Edinburgh. 


Price 25s. bound in cloth, 


AN ATLAS of COMPARATIVE OSTE- 
OLOGY. Consisting of Twelve Plates in folio. The figures selected and 
arranged by Professor T. H. HUXLEY, F.R.S., and drawn on Stone by B. 
WATERHOUSE HAWKINS, F.L.S. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London; 
and 20, South Frederick Street, Edinburgh. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RAInsBow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 

th for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Price 1s. MonTHLY. 


MACMILLAN’S MAGAZINE. 
No. 137. 


FOR MARCH. 


CONTENTS OF THE NUMBER. 
1.—‘‘ The Natural Theology of the Future.” By Canon Kingsley. 
2—‘‘ Patty.” Chapters XI.—XVII. 
3-—“* Father Hyacinthe.” By A. P. S. 
4.— “ England’s Defence against Herself.” By Edwin Goadby. 
5.— ‘On Art as an Aim in Life.” A Poem, 
6.—‘‘ The Education of Engineers.” 
7.—‘* People’s Boys.” 
8.—*‘ United States of Europe.” A Lecture delivered before the Peace So- 
ciety by Professor Seeley. 


Volumes I. to XXII handsomely bound in cloth, price 7s. 62. 


each, now ready. 
MACMILLAN & CO., LONDON. 
Sold by all Booksellers, Newsagents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 


A Monthly Journal of 
THEARAPAUTIC 

Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 
Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 

No. XXXII. for MARCH, 1871, Contains— 

Original Communications : 

Professor DirTst, of Vienna, Removal ot Stone Fragments by Syphon- 
suction. 

Titsury Fox, M.D. The Treatment of Psoriasis. 

Dr. Anstiz. On the Effects of the Prolonged Use of Morphia by Sub- 
cutaneous Injection. 

Rosert Brupenett Carter, F.RC.S. Contributions to Ophthalmic 
Therapeutics. 

Tue Epiror. A Critique on Dr. Wilks’s ‘* Therapeutics,” 

Clinic of the Month. 

Extracts from British and Foreign Journals. 

Notes and Queries. 

Bibliography. 


MACMILLAN & CO.,, 16, Bedford Street, Covent Garden, London. 


MR. MURRAY'S LIST OF NEW WORKS. 


THE DESCENT OF MAN, AND ON 
SELECTION IN RELATION TO SEX. By CHARLES DARWIN, 
F.R.S. With Illustrations. 2 vols., crown 8vo, 24s. 


THE NOVELS AND NOVELISTS OF 
THE XVIIIth CENTURY; in Illustration of the Manners and Morals of 
the Age. By WILLIAM FORSYTH, Q.C., Author of “ Life of Cicero.” 
Post 8vo. 


VILLAGE COMMUNITIES IN THE 


EAST AND WEST. Six Lectures delivered at Oxford by H. SUMNER 
MAINE, Corpus Professor of Jurisprudence in the University of Oxford. 
8vo. [Shortly. 


PRIMITIVE CULTURE; Researchesinto 
the Develo ment of Mythology, Philosophy, Religion, Art, and Custom. 


By E. B. TYLOR, Author of the “‘ Early History of Mankind.” 2 vols. 8vo. 
[Shortly, 


THE POETICAL WORKS OF ALEX.- 
ANDER POPE. Edited with Introductions and Notes. By Rev. WHIT- 
WELL ELWIN. Vols. I. and II., with Portrait. 8vo, ros. 6d each. 

*.* The next volume, to be published on March 3r1st, will contain Vol. I. 
of the Correspondence. 


THE POEMS AND FRAGMENTS OF 


CATULLUS. Translated in the metres of the original. By ROBINSON 
ELLIS, M.A, Professor in University College, London. Small 8vo, ss. 


THE STUDENT’S ELEMENTS OF 
By Sir CHARLES LYELL, F.R.S. With 600 Woodcuts, 
‘ost 8vo, 9s. 


THE PRINCIPLES AND PRACTICE 
OF MODERN ARTILLERY, including Artillery Material, Gunnery, and 
Organisation and Use of Artillery in Warfare. By Lieut.-Col. C. H. GWEN, 
R.A. With numerous Illustrations. 8vo, 15s. 


THE GENTLEMAN’S HOUSE; orHow 
to Plan English Residences, from the Parsonage to the Palace. With Tables 
of Cost, and Plans). By ROBERT KERR, architect. Third Edition, re- 
vised. 8vo, 245. 


HANDBOOK for CONSTANTINOPLE, 
The Bosphorus, Dardanelles, Brousa, and Flain of Troy; with General 
Hints for Travellers in Turkey, &c. New Edition, with Maps and Plans, 
Post 8vo, 7s. 6d. 


LETTERS ON THE ORGANISATION 
OF THE ARMY. By LORD ELCHO, M.P. Post 8vo, 3s. 6d. 


ADVENTURES IN NEW ZEALAND 
AT THE TIME OF THE REBELLION; with some Account of the 
South Sea Islands. By the Hon. HERBERT MEADE. Second Edition, 
with Maps and Illustrations. Medium 8vo, rzs. 


SAVONAROLA, ERASMUS, and other 
LITERARY ESSAYS. By DEAN MILMAN. 8vo. 15s. 


HISTORY OF THE REIGN of QUEEN 
ANNE UNTIL THE PEACE OF UTRECHT, 1701-1713. By EARL 
STANHOPE. Second Edition, revised. 8vo, 16s. 


THE STUDENT’S ANCIENT HIS- 
TORY OF THE EAST, from the Earliest Times to the Conquest of Alex- 
ander — By PHILIP SMITH, B.A. With 70 Woodcuts. Post 
8vo, 7s. 6d. 


A VOYAGE ROUND THE WORLD 
WITH THE ORLEANIST PRINCES; touching at Australia, Java, Siam, 
Canton, &c. By the MARQUIS DE BEAUVUIR. Translated from the 
French. 2 Vols. post 8vo, 18s. 


THE MUTINEERS of the “BOUNTY,” 
AND THEIR DESCENDANTS in Pitcairn and Norfolk Islands By 
LADY BELCHER. With Illustrations. Post 8vo, ras. 


REVOLT of the PROTESTANTS in the 


CEVENNES. With some Account of the Huguenots in the Seventeenth 
Century. By Mrs. BRAY. Post 8vo, 10s. 6d. 


A BIOGRAPHICAL DICTIONARY OF 


THE JUDGES OF ENGLAND, from the Conquest to the Present Tim, 
1066-1870. By EDWARD FUSS, F.S.A. Medium 8vo, 21s. 


A SMALLER SCRIPTURE HISTORY. 
—I. Old Testament History ; II. Connection of Old and New Testaments 
III. New Testament History to a.p. 70, Edited by WM. SMITH, D.C.L. 
With Illustrations. 16mo, 3s. 6d. 


JOHN MURRAY, Albemarle Street. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZA GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 
the Sword Hunters of the Hamran Arabs. With Maps, and Itlustra- 
tions. Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 

[fust ready. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations. Second Edition, 24s. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 
“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.”"—Z xaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


MACMILLAN & CO., LONDON. 


JOSEPH GILLOTT'S 
PENS. 
Sold by all Dealers throughout the World. 


Price sd. every Friday—Annual Subscription, 245. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CoNTENTS FOR FEB. 25: 


Lectures on Dermatology. Delivered at the Royal College of Surgeons of 
England. By E. Wilson, F.R.S. Lecture II. 

Clinical Lecture on the Scrofulous Diseases of Children. By E. Clapton, 
M.D., F.R.C.P. 

Clinical Lecture on Acute Synovitis and Traumatic Aneurism. By T. R. 
Jessop, F.R.C.S. 

Gynecological Notes. By R. Barnes, M.D. 

Case of Puerperal Convulsions. By J. G. Swayne, M.D. 

Notes on Consumption. By R. P. Cotton, M.D., F.R.C.P. 

Case ot Poisoning by Chloral Hydrate. By J. W. Hunt, Esq., and R. 
W. Watkins, Esq. ‘ 
; > the Use of the Turkish Bath in Albuminuria. By E. Morris, M.D., 


Small-pox and Scarlet Fever Disinfectants. By C. Roberts, Esq. 

Gangrene of the Lung in Asylum Practice. By J. W. Burman, Esq. 
x of Empyema Treated by Tapping and Draining Tube. By J. 

oy sq- 

Case of Cancer in the Throat. By M. A. Wood, Jun., Esq. 

Clinical Memoranda. By J. Hutchinson, Esq. 

Reports of Societies. 

LeapinG ArTICLEs.—Our Lunacy Systems. No. I.—The London Con- 
joint Examining Boards. 

Tue Weex.—The Pathological Society—Interesting Event—French Pri- 
soners in Germany—The Sanitary Condition of Bideford— King’s College 
Hospital—Large Influx of Invalids at Netley—Small-pox Three Years ina 
Village—Small-pox—Caution to Vaccinators—The Privy Council -The Elec- 
tion for Galway—Lectures at the Royal College of Physicians—St. Thomas’s 
Hospital—Science Teaching, &c. 

ScoTLanD.—Proposed Infirmary at Lanark. 

IRELAND.—The Inspectorship of Anatomy—Meath Hospita!—Royal Col- 
lege of Surgeons of Ireland—Small-pox in Dublin, &c. 

Report on the Chemical Examination of Samples of Chloral Hydrate— 
The First SanitaryTrain from Berlin—Professor Flower’s Hunterian Lectures. 

SPECIAL CORRESPONDENCE. ASSOCIATION INTELLIGENCE. CORRE- 
SPONDENCE. Poor-Law MepicaAL Service, Mepico-PARLIAMENTARY. 
Osituary. Mepicat News, &c. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, ars. [This day. 


PROFESSOR HUXLEY’S LAY SER. 
MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition 
Crown 8vo, 7s. 6d. [This day. 


ESSAYS SELECTED FROM PRO- 
HUXLEY’S “ Lay Sermons, Addresses. and 
VO, 25. is day. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon KinGstey. With Numerous 
Iilustrations. [/n the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [Jn the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, os. (Now ready. 

**Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —British Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London.  [/n the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders ; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. [Fust published. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. [Fust ready, 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, tos. 6d. 

Contents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Element+ry Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnisian, and Dutch, By JAMES HELFENSTEIN, Ph.D. 8vo, 18s, 


MACMILLAN’S SCHOOL CLASS BOOKS. 
LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from Vacmtkt's Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 78. 6d. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6d. 

New and Cheaper Edition, revised and enlarged. 


THE HOLY ROMAN EMPIRE. By 
J. 7 B.C.L., Regius Professor of Civil Law, Oxford. Crown 
vO, 7S. 6d. 


MACMILLAN & CO, LONDON,- 
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ART, 


PICTORIAL AND 


INDUSTRIAL: 


No. 9 (MARCH). 


1. ArT Topics OF IMMEDIATE INTEREST: 
XII. THe Giut oF PicTURE EXHIBITIONS, 
XIII. THe New EXuIsiTION. 

2. Famity.” By Van der Werff. 


3. HAMPDEN: THE Bust IN THE NATIONAL PORTRAIT 
GALLERY. 


4. Artist COMBATANTS: NOTES ON CoMPULSORY MILITARY 
SERVICE. 


5. WHAT Is BEAUTY? 
6. MODERN GOTHIC, 
7. HERO-ARTISTS. 


CONTENTS :— 


8. ‘*THE New DoLt;” the Picture by J. L. Hamon. 
9. SoUTH KENSINGTON MusEuM. 
10. FINE ART EXHIBITIONS: 
THE DUDLEY GALLERY. 
SoOcIETY OF FEMALE ARTISTS, 
11, ART-NOTES FROM Paris, 
12. THE POETRY OF RAFFAELLE. 
13. MUSICAL AND DRAMATIC ART. 
14. AN AMERICAN ON ART. 
15. NoTICEs OF Books, &c. 


HELIOTYPE ILLUSTRATIONS: 
1, “THE HOLY FAMILy.” By Van der Werff. From the Picture in the Marquis of Westminster’s Collection. 
2. HAMPDEN. A Sketch, by W. Cave Thomas, from the Bust in the National Portrait Gallery. 
3. “THE New DOLL.” By J. L. Hamon. From the Picture in the German Gallery, New Bond Street. 


4. STUDY FOR THE FIGURE OF “ PoETRY.” (One of the Frescoes of Raffaelle, in the Vatican.) A Fac-simile 
of the Original Drawing in the Possession of Her Majesty the Queen. 


5. Poetry. A Reproduction of the Engraving by Raphael Morghen, after the Fresco in the Vatican. 
London: SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &e. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKEFS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


CADBURY’S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the®stren h 
of the Homeopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. “ The rich- 
ness is thus overcome in a manner far preferable to the impoverishment 
of the Cocoa by dilution or Adulteration.”"—The Lancet. ‘‘ Cocoa treatec 
thus will. we expect, a to be one of the most nutritious, digestibie, 
and restorative of drinks.”’—British Medical Journal, 


Now Ready, 2 Coloured Plates, 3s. 6d. 
THE MYSTERY OF LIFE. Facts and 


Arguments against the physical doctrine of Vitality ; in reply to Dr. Gull. 
By Dr. LIONEL BEALE, 


J. & A. CHURCHILL. 


This day is published, 
A NEW AND ENLARGED EDITION 


OF 


HANDY BOOK 
OF 
FLOWER-GARDEN; 


Being Practical Directions for the Propagation, Culture, and Arrangement 
. of Plants in Flower-Gardens all the year round. 
By DAVID THOMSON, P 
Gardener to His Grace the Duke of Buccleuch, K.G., Drumlanrig, N.B. 


W. BLACKWOOD & SONS, Edinburgh and London. 


PROFESSOR OWEN’S WORK ON VERTEBRATE ANIMALS. 
Complete in 3 vols. 8vo, with 1,472 Woodcuts, price £3 13s. 6d. cloth. 


THE COMPARATIVE ANATOMY and 
of the VERTEBRATE ANIMALS. By Ricuarp Owen, 


R.S., D.C.L., &c., Superintendent of the Natural History Departments, 
British Museum. 


“To every naturalist it will prove indis ble, and the vast accumulation 
of facts it contains will render it a useful k even to those whose occupa- 
tions are less directly connected with Anatomy and Physiology.” —The Lancet. 

Vol. I. Fishes and Reptiles, with 452 Woodcuts, price 2s. 

Vol. II, Warm-blooded Vertebrates, with 406 Woodcuts, 2rs. 

Vol. III. Mammalia, including Man, with copious Indexes to the whole 
work, and 614 Woodcuts, price 31s. 6d. cloth. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


In post 8vo, pp. 900, with Plate and 698 Woodcuts, price 15s., the Fourth 
Edition, revised and enlarged. 


ELEMENTARY TREATISE ON PHY- 


SICS, Experimental and Applied, for the use of Colleges and Schools. Trans- 
lated and edited from Ganor's ‘ Eléments de Physique” (with the Author's 
sanction) by E, Arkinson, Ph D., F.C.S., Professor of Experimental Science, 
R.M. Coll., Sandhurst. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just Published. 
NATURAL HISTORY.—A Catalogue of 
Valuable Books on NATURAL HISTORY and SCIENCE. 
WILLIAM WESLEY, 28, Essex Street, Strand. 


Printed by R Cray, Sons, & TayLor, at 7 and 8, Bread Street pm ie the City of London, and published by Macmittan & Co., 


at the Office 


, 63, Bleecker Street, New 


ork.—Tuurspay, March 2, 1871, 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 


No. 71, VOL. 3} 


THURSDAY, MARCH o9, 1871 


Registered as a Newspaper at the General Post Office] 


{All Rights are Reserved 


THE IRON AND STEEL INSTITUTE. 


The ANNUAL GENERAL MEETING will be held in Wittts’s 
Rooms, London, on TUESDAY, WEDNESDAY, and THURSDAY, 
— 28th, 29th, and 30th, under the Presidency of HENRY BESSEMER, 

SQ. 

Outline Programme. 

Tuesday.—Annual General Meeting, Election of Council, &c., President’s 
Address. 

Wednesday Morning.—Reports of Sub-Committees ; Papers. 

Wednesday Evening.—Lecture by Professor Roscoe, F.R S., on ‘‘ Spect- 
rum Analysis, in its relation to the Metallurgy of Iron and Steel.” 

Thursday Morning.—Papers. 


The Council are prepared to receive from members or non-members, papers 
upon such subjects as the following :—Improved appliances for the manufac- 
ture of Iron and Steel, including Blast Furnaces, Blowing Engines, Rolling 
Machinery, Puddling and Heating Furnaces, Bessemer Plant, &c. ; New 
Metallurgical Processes, Geahihenl ond Chemical facts connected with the 
raw materials used in the Manufacture of Iron or Steel, statistics of the trade, 
&c. Also contributions of a similar nature for the Quarterly Journal of 
the Institute. 


_ The ye forms for gentlemen desirous of becoming members must be 
signed by three members. Qualification of members: Practical connection 
with the manufacture or application of iron or steel. 


Proposal Forms, copies of Rules, and other information, may be obtained 
from the undersigned. 
JNO. JONES, General Secretary, 
Royal Exchange, Middlesbrough ; 


DAVID FORBES, Foreign Secretary, 
11, York Place, Portman Square, London. 


SWINEY LECTURES ON GEOLOGY, 
1871. 


By permission of the Director General of the Royal School of Mines, and 
with the approval of the Trustees of the British Museum, the Course of 
Twelve Lectures will be delivered by Dr. COBBOLD, F.R.S., at the Museum 
of Practical Geology, Jermyn Street, on Saturday Evenings, commencing 
March rth, at 8 o’clock, punctually. 


Admission Free. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TLFIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.—Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


TO BOTANISTS. 


_ A Large Herbarium to be disposed of, consisting of about 25,000 Flower- 
ing Plants and Ferns from all parts of the world, contained in deal cases, and 
in excellent preservation. This Herbarium comprises Specimens from the 
Collections of the most Eminent British and Foreign Botanists, the flora of 
this Country and North America being particularly well represented. 


Further particulars by letter to J. B., St. Mary’s Court, Shrewsbury. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE.—The Next ANNUAL MEETING 
of this Association will be held at EDINBURGH, commencing on Wednes- 
day, August 2, 1871. 

President Elect :—Professor Sir W. THOMSON, D.C.L., LL.D., F.R.S 
L. & E., Professor of Natural Philosophy in the University of Glasgow. 
Notices of Papers proposed to be read at the Meeting should be sent to 

the Assistant-General Secretary, G. GRIFFITH, Esq., M.A., Harrow. 
Information about Local Arrangements may be obtained from the Local 

Secretaries, Edinburgh. 


JOSEPH GILLOTTS 
STEEL PENS. 
Sold by all Dealers throughout the World, 


Now Ready, 2 Coloured Plates, 3s. 6d. 
THE MYSTERY OF LIFE. Facts and 


Arguments against the physical doctrine of Vitality ; in reply to Dr. Gull. 
By Dr. LIONEL BEALE. 


J. & A. CHURCHILL. 


Just published, 8vo, 2s. 6¢. Third Edition, with a Postscript replying to 
criticisms. 


THE CLASSIFICATION OF THE 


SCIENCES: to which are added, Reasons for Dissenting from the Philo- 
sophy of M. Comte. By HERBERT SPENCER. 8vo, 2s. 6d. 


Also recently, 

The Fourth Volume of ‘‘A SYSTEM OF PHILOSOPHY,” by Hersert 
Spencer.—THE PRINCIPLES OF PSYCHOLOGY. Second Edition. 
Vol. I. containing Two Parts of the Original Edition with Three Parts of 
New Matter. 8vo, cloth, price 18s. 


WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, London ; 
and 20, Sovth Frederick Street, Edinburgh. 


BRITISH NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINOD] RMs, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— 


Marine Shells .. .. 50 Species, too specimens, 158. 
Land and Fresh-water 50 ,, 100 pm 15S. 
British Fossils .. .. 50 15S. 


Larger Series from Two to Ten Guineas and upwards, according to com- 
p eteness, 


May be viewed and Catalogues had on application to 


THOS. D. RUSSELL, a Club, 37, Arundel Street, Strand, 
muon, W.C, 
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SCIENTIFIC WORKS. 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S “« SPECTRUM 
ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATC(EFR AND 
FORCE. A Series of Scientific Essays. By Joseph JoHn Murpuy. 
Two vols. 8vo, 16s. 


FORCE AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in_ their Relations to Physical and Morphological 
Development. By C. F. Winstow, l1.D. 8vo, 14s. 


FIRST PRINCIPLES of CHEMICAL 
PHILOSOPHY. By Jostan P. Cook, jun., Ervine. Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


A HISTORY of CHEMICAL THEORY. 
From the Age of Lavoisier to the present time. By Ap. Wurtz. Trans- 
lated by H. Warts, F.R.S. Crown svo, 6s. 


A PHYSICIAN’S PROBLEMS. By 
Cuartes Exram, M.D., M.R.C.P. Contents: Natural Heritage—On 
Degenerations in Man—On Moral and Criminal Epidemics—Body v. Mind 
—lllusions and Hallucinations—On Somnambulism—Reverie and Abstrac- 
tion. Crown 8vo, gs. 


“* A book presenting a great body of suggestive opinion on some of the 
most vital questions relating to human life and, character, all statesmen, 


magistrates, clergymen, medical men and parents, should study and inwardly 
digest.” —Z.xaminer, 


COMPARATIVE LONGEVITY in MAN 
LOWER ANIMALS, By E. Ray Lanxester, B.A. Crown 


HEREDITARY GENIUS. An Inquiry 


nto its Laws and Consequences. By FraANcrs Gatton, F.R.S. 8vo, 12s. 
** A most able and instructive book.”— Times. 


THE PHYSIOLOGY and PATHOLOGY 


of MIND. By Henry Maupstey, M.D. Lond., Physician to the West 
London Hospital, &c. New and Revised Edition, 8vo, 16s. 


THE MAD FOLK of SHAKESPEARE. 


Psychological Lectures. By J. C. Bucxnitt, M.D., F.R.S. Second 
Edition, Crown 8vo, 6s. 


ACADIAN GEOLOGY: the GEOLO- 
GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES OF NOVA SCOTIA, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LL.D., F.R.S., 
F.G.S. Second Edition, revised and enlarged, with Geological Maps and 
Illustrations. 8vo, 18s. 


WORDS AND PLACES; or, Etymolo- 


ical Illustrations of History, Ethnology. and Geography. By the Rev. 
saac Taytor. Second Edition. Crown 8vo, ras. 62. 


HOW CROPS GROW. A Treatise on 


the Chemical Composition, Structure, and Life of the Plant, for Agricultural 
Students. With numerous Illustrations and Tables of Analyses. By S. W. 
Jounson, M.A. Rev sed, with numerous additions, and adapted for English 
use, by A. H. Cuurcn, M.A., and W. T. Dyer, B.A. Crown 8vo, 8s. 6d. 


STRONG DRINK and TOBACCO 
SMOKE; THE STRUCTURE, GROWTH, AND USES OF MALT, 
HOPS, YEAST, AND TOBACCO. By Henry P. Prgscort, F.L.S. 
With 167 Original Illustrations, engraved on Steel. 8vo, 7s. 6a. 


MACMILLAN & CO., LONDON. 


CHLORALUM WOOL, 


Tue New 
STYPTIC AND ANTISEPTIC 
SURGICAL DRESSING. 
*,* In Pound and Half pound Packages, at 6s. per lb. Also now ready in 
Shilling Packets. 


CHLORALUM WADDING, in Sheets one yard in width by one-and-a- 
half yards in length ; Each Sheet enveloped in a separate parcel. 


The LONDON COTTON MILLS fue have made arrangements 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
United Kingdom of Cotton Wool and hc omer a definite per- 
centage of Chloride of Aluminium Chloralum Wool and Wadding will be 
found very valuable for many medical and general sanitary purposes. It 
may be described as an absorbent and astringent antiseptic and disinfectant, 
for use in the Treatment of Wounds, Foul Ulcers, Bed-sores, Fetid Cancers, 
Discharges of all kinds, and to neutralise Fever Poison in Beds or in the Sick 
Chamber. 

Chloralum—the hydrated chloride of aluminium—is an astringent antiseptic, 
as well as a powerful deodoriser and disinfectant. Of late years surgeons 
have recognised the great advantage of the antiseptic treatment of wcunds, 
and various preparations have been suggested for the exclusion of atmosphe- 
ric germs from injured surfaces. The treatment of Cotton Wool with Chlo- 
ralum yields a light and soft preparation, which acts partly as an air filter, 
as cotton wool has been shown to act by Professor Tyndall, and partly in 
virtue of its direct antiseptic properties. In recent blceding wounds, a small 
quantity of Chloralum Wool arrests the hemorrhage ; in suppurating wounds 
it checks suppuration ; in gangrenous sores it purifies and deodorises. It is 
of very general application in surgery, and may be employed for the puri- 
fication of atmospheric in hospitals and the sick-room. 

MANUFACTURED SOLBLY BY 

THE LONDON COTTON MILLS 

Spa Road, Bermondsey. 


Sold also Wholesa'e by the CHLoratum Company,No. 1, Great Winchester 
Street Buildings, London, E.C. And by all Drug Houses and Druggists’ 
Sundrymen, and Retail by all Chemists. 


(LIMITED), 


Price 5d. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CoNTENTS FOR MARCH 4: 


Lectures on Dermatology. Delivered at the Royal College of Surgeons of 
England. By E. Wilson, F.R.S., Professor of Dermatology to the College. 

Clinical Lectures on some Surgi ‘ases. By C. De Morgan, F.R.S., 
Sénior Surgeon to the Middlesex Hospital. 

Abstract of a Lecture on the Operation of Tracheotomy ; with cases. By 
G. Buchanan, A.M., M.D., Surgeon, &c., Glasgow Royal Infirmary. 

Gynzco!logical Notes. By R. Barnes, M.D., Obstetric Physician to St. 
Thomas's Hospital. 

oo Records from the Practice of Professor Erichsen, at University 
ollege. 

Case of Cirrhosis of the Liver ; Hemorrhage and Ascites ; Paracentesis 
Twice ; Temporary amendment from Digitalis; Clinical Remarks. By C. 
H. Jones, M.B. Cantab., F.R.S., a to St. Mary’s Hospital. 

Notes of a Fatal Case of Tetanus Treated by the Calabar Bean. By D. 
C. Black, M.D., &c. 

Amputation near the Knee-joint ; and a Clinical History of a Case of New 
Growth of ‘libia. By W. A. Elliston, M.D., Surgeon to the East Suffolk 
and Ipswich Hospital. 

HospiTAL Reports.—King’s College Hospital: Poisoning by Hydro- 
chloric Acid. Under the care of Dr. G. Johnson.—Aneurism. | Bens the 
care of Sir W. Fergusson.—Femoral Aneurism. Under the care of Mr. H. 
Smith.—North Eastern Hospital for Children: Morbus Coxz. Under the 
care of Mr. W. Tay.—Addenbrooke’s Hospital, Cambridge. Under the 
care of Dr. Bradbury.—Meath Hospital, Dublin: Aneurism. Under the care 
of Dr. Stokes. 

REPORTS AND ANALysgs.—Mr. H. A. A. Nicholl’s Improved Blowpipe— 
Chalybeate Lemonade—Grant’s Maidstone Morella Cherry Brandy. 

LEADING ARTICLEs.—Medical Reform and the British Medical Associa- 
tion—Vaccination Arrangements. 

Tue Weex.—Medical Items—The Naval and Military School at Netley 
—Hospital Administration —The Royal Medical and Chirurgical 
Proceedings—The Clinical Society—Naval Medical Affairs—The Poor-Law 
Board on Small-pox—The Medical Arrangements at the Brighton Review— 
The History and Future of Medical Reform—The Brompton Hospital— 
The Westminster Hospital—The London Hospital—Society of Arts—St. 
Thomas's Hospital—King’s College Hospital—Hospital Sunday in Live 1 
—The Middlesex Hospital—Royal College of Surgeons—The Epidemiologi- 
cal Society and Small-pox—The Conjoint Examining Board— utions 
under the Vaccination Act, &c. 

The Association and Medical Reform—Professor Flower’s Hunterian Lec- 
tures—Royal Medical and Chirurgical Society—A Lunatic Asylum during 
the Siege of Paris. 

AssoctaTION INTELLIGENCE.—Branch Meetings to be held—South Wales 
and Monmouthshire Branch ; List of Officers. 

CoRESPONDENCE, 

Poor-Law Mepicat Service. 

Osrruary.—J. A, Symonds, M.D., F.R.S.E —J. Hatton, M.D.—M. F. 
Reilly, L.R.C.P. Edin. 

Menp1co-PARLIAMENTARY, 

Mepicat News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZA GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps. and Illustra- 
tions, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 
(Fust ready. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird of Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations. Second Edition, 24s. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d, 
“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Z.xaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 


ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, ras. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. L¥ust published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS- 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
apy late Assistant-Military Secretary to Lord Napier of Magdala. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made sosing, Me Progress of the British 
Expedition to that Country in 1867-68. By W. T. BLanrorp, late Geolo- 
gist to the Expedition. vo, with Coloured Illustrations and Geological 

ap, 218. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Grrrorp Patcrave. Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the French of E. Van Bruys- 
SEL. Edited by the Author of “‘ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
-onnection with its Physical Geology. By ARCHIBALD Gerxir, F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, tos. 6d. 

“Few things could be more delightful than a Scotch tour, with % 

Geikie’s book fa the 


ardian. 


MACMILLAN & CO., LONDON. 


MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation = Pa With 
upwards of 30 full-page Illustrations, Drawn and Cut on by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 21s. [This day. 


PROFESSOR HUXLEY’S LAY 


MONS, ADDRESSES, and REVIEWS. New and Cheaper Edition 
Crown 8vo, 7s, 6d. [This day. 


ESSAYS SELECTED FROM PRO- 
FESSOR HUXLEY'S “Lay Sermons, Addresses. and Reviews | Crown 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES, By the Rev. Canon Kuincstey. With Numerous 
Iilustrations, the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [/n the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, gs. [Now ready. 

“* Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —British Medical Fournal, 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [/n” the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence, specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians, With Appendix. By HENRY MAUDS- 

EY, M.D., London. Crown 8vo, 5s. [ust published. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, 9s. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

Con'reNTS: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Luiberal ucation in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 


TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnsian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS, 
LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


THE ILIAD OF THE EAST: A Selec- 
tion of Legends drawn from VALMiIk's Sanskrit Poem, the Ramayana. By 
FREDERIKA RICHARDSON. Crown 8vo, 78. 6d. 


A SKETCH of the LIFE and WRITINGS 
of ROBERT KNOX (the Anatomist). By his Pupil and Colleague 
HENRY LONSDALE. Crown 8vo, with Portrait, 8s. 6d. 

New and Cheaper Edition, revised and enlarged. 

THE HOLY ROMAN EMPIRE. By 

j. — B.C.L., Regius Professor of Civil Law, Oxford. Crown 
VO, 75. 


MACMILLAN & CO, LONDON.- 
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ABP, 
PICTORIAL AND 


INDUSTRIAL: 


No. 9 (MARCH). 


1. ArT Topics OF IMMEDIATE INTEREST : 

XII. THe Giut or PicTruRE EXHIBITIONS. 
XTIL. THe New BritisH EXHIBITION. 
Hoty Famity.” By Van der Werf. 


HAMPDEN: THE BusT 1N THE NATIONAL PORTRAIT 
GALLERY. 


4. ArristT COMBATANTS: NOTES ON COMPULSORY MILITARY 
SERVICE. 


5. WHat Is Beauty? 
6. MODERN GOTHIC, 
HErRo-ARTISTS. 


CONTENTS :— 


‘““Tue New Dott;” the Picture by J. L. Hamon. 

9g. SouTH KENSINGTON MusEuM. 

10. ArT EXHIBITIONS: 
THe DuDLEY-GALLERY. 
OF FEMALE ARTISTs. 

ART-NOTES FROM Paris, 

12. THE POETRY OF RAFFAELLE. 

13. MusSICAL AND DRAMATIC ART. 

14. AN AMERICAN ON ART. 

15. NoTICcEs OF Books, &c. 


HELIOTYPE ILLUSTRATIONS: 
1. “THE HOLY FAmMILy.” By Van der Werff. From the Picture in the Marquis of Westminster’s Collection. 
2. HAMPDEN. A Sketch, by W. Cave Thomas, from the Bust in the National Portrait Gallery. 
3. “THE NEw DOLL.” By J. L. Hamon. From the Picture in the German Gallery, New Bond Street. 


_. .4. STUDY FOR THE FIGURE OF “ PoETRY.” (One of the Frescoes of Raffaelle, in the Vatican.) A Fac-simile 
of the Original Drawing in the Possession of Her Majesty the Queen. 


5. Poetry. A Reproduction of the Engraving by Raphael Morghen, after the Fresco in the Vatican. 
London: SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. | 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indtan Governments 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 


Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SON S, ma 


y be had on application to the Works. 


CADBURY'S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the’strength 
of the Homeopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach, owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. ‘The rich- 
ness is thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.’’—The Lancet. ‘* Cocoa treated 
thus will, we expect, aCe to be one of the most nutritious, digestibie, 
and restorative of drinks.”’—British Medicat Journal. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RaInsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Just Published, 


GENERAL OUTLINE OF THE OR- 
GANISATION of the ANIMAL KINGDOM, and Manual of Compara- 
tive Anatomy. By Professor THOMAS RYMER JONES, F.R.S., &c. 
Fourth Edition. Illustrated by 571 Woodcuts. 8vo, cloth, €1 11s. 6d. 


MICROSCOPIC OBJECTS FIGURED 
AND DESCRIBED. By JOHN H. MARTIN, Hon. Sec. to the Maid- 
stone and Mid-Kent Nat History Society. 8vo, cloth, 194 Illustrations, 
145. 


JOHN VAN VOORST, 1, Paternoster Row. 


Six Medals awarded to}. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
jJ- S. FRY & SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 

A sample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


FIDDIAN’S MICROSCOPE ILLUMI- 


NATOR, Price, Complete, £1 11s. 64.—This very convenient and useful 
Lamp has been designed to combine the qualities of other Microscope Lamps, 
together with greater portability, the whole fitting into a brass tubular box, 
the exterior of which is covered with morocco leather, the lid ferming the 
stand of the Lamp. The metallic chimney, being telescopic, occupies a 
very small compass ; the condenser fits into the cell in front, which is also 
provided with plain and tinted glass for correcting the colour of the 
flame. The reservoir is of brass, and will contain sufficient petroline for six 
hours’ consumption. The entire Lamp fitting into the case from the top, 
escape of the oil is prevented. Size of Case: 6 inches ; diameter, 3} inches. 
JOHN BROWNING, Optical and Physical Instrument Maker tothe Royal 
bservatory, &c., &c., 111, Minories, London, E 


VESUVIUS. By Professor PHILLIPS. 


With numerous Illustrations and Maps. Crown 8vo. 1os. 6d. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 


Printed by R Cray, Sons, & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 63, Bleecker Street New York.—Tuurspay, March 9, 1871, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE © 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 72, VOL. 3] 


THURSDAY, MARCH 16, 1871 


Registered as a Newspaper at the General Post Office) 
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ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square. 
Monday, the 2oth imst., at 8 p.m. 


Papers to be read :— 


I.—Adjourned Discussion on Mr. Jackson’s paper, the “ Racial Aspects of 
the Franco-Prussian War.” 


II.—On the Migrations of the Georgians, Circassians, and 


their connection with the ‘Tibeto-Caucasian Race. 
CLARKE, Esq. 


Amazons, and 
” By Hype 


J. FRED. COLLINGWOOD, Secretary. 


SUNDAY LECTURE SOCIETY.—Lec- 
TURES at St. George’s Hall, Langham Place, each Sunday afternoon at 
half-past 3 o’clock precisely. 

On Sunday next, March 19, J. NORMAN LOCKYER, Esq., F.R.S., 
M.R.L., on The Eclipse.” 

Member's annual subscription, £1 ; payment at the door, 1d. 6d., and (re- 
served seats) 15. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
Ti FIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
Direcrep sy ARTHUR VACHER. 
FIDDIAN’S MICROSCOPE ILLUMI- 


NATOR, Price, Complete, £1 11s. 64.—This very convenient and useful 
Lamp has been designed to combine the qualities of other Microscope Lamps, 
together with greater portability, the whole fitting into a brass tubular box, 
the exterior of which is covered with morocco leather, the lid ferming the 
stand of the Lamp. The metallic chimney, being telescopic, occupies a 
very small compass ; the condenser fits into the cell in front, which is also 
provided with plain and tinted glass for correcting the colour of the 
flame. The reservoir is of brass, and will contain sufficient petroline for six 
hours’ consumption. The entire Lamp fitting into the case from the top, 
escape of the oil is prevented. Size ot Case: 6 inches ; diameter, 3} inches. 
JOHN BROWNING, Optical and Physical Instrument Maker to the Royal 

Observatory, &c., &c., 111, Minories, London, ©. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic Ratnsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 

objects yet seen under the Microscope, and their choiceness renders 


PROFESSOR DUNCAN, F.R.S., will 


commence a Course of 25 Lectures at King’s College, London, on April 24th. 


Days :—Monday, 3 30 P.M., Wednesday, 1 P.M., Friday, 3°30.P.M. Subject : rX 

ecology, with especial reference to Mining.” The Lec- 
tures will be open to the on the payment of the usual fee. Applyto  . 
the Secretary, King’s College, W.C. ‘ >< 4 


TO METEOROLOGISTS and OTHERS. 


FOR SALE, a STANDARD BAROMETER (3 decimals) inches and 
millemetre scales ; maximum and minimum thermometer, and hygrometer ; 
by Necretti and ZAmMBRA, and certified by Mr. Glaisher in excellent con- 
dition. Price 8 guineas, cost 12. Barometer alone, 6 guineas ; also a box for 
thermometers, on stand, louver sides and door and key for £1 ; extra thermo. 
meter, 12s, Apply to F.M.S., Miss Hewett’s, Stationer, 71, Albany Street, 
Regent’s Park, Rw. 


CHLORALUM WOOL, 


Tue New 
STYPTIC AND ANTISEPTIC 
SURGICAL DRESSING. 


*,* In Pound and Half pound Packages, at 6s. perlb. Also now ready in 
Shilling Packets. 


CHLORALUM WADDING, in Sheets one yard in width by one-and-a- 
half yards in length ; Each Sheet enveloped in a separate parcel, 


The LONDON COTTON MILLS (Limited) have made arrangements 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
United Kingdom of Cotton Wool and Wadding containing a definite rf 
centage of Chloride of Aluminium Chloralum Wool and Wadding will be - 
found very valuable for many medical and general sanitary purposes. It 
may be described as an absorbent and astringent antiseptic and disinfectant, 
for use in the Treatment of Wounds, Foul Ulcers, Bed-sores, Fetid Cancers, 
Discharges of all kinds, and to neutralise Fever Poison in Beds or in the Sick 
Chamber, 

Chloralum—the hydrated chloride o aluminiut.—i anastringent antiseptic 
as well as a powerful deodoriser and disinfectant. Ut late years surgeons 
have recognised the great advantage of the antiseptic treatment of weunds, 
and various preparations have been suggested for the exclusion of atmosphe- 
ric germs from injured surfaces. The treatment of Cotton Wool with Chlo- 
ralum yields a light and soft preparation, which acts partly as an air filter, 
as cotton wool has been shown to act by Professor Fyndail, and partly in 
virtue of its direct antiseptic properties. In recent blceding wounds, a small 
quantity of Chloralum Wool arrests the hemorrhage ; in suppurating wounds 
it checks suppwration ; in gangrenous sores it purifies and deodorises. It is 
of very general application in surgery, and may be employed for the puri- 
fication of camanglnle currents in hospitals and the sick-room, 


MANUFACTURED SOLELY BY 
THE LONDON COTTON MILLS 
Spa Road, Bermondsey. 


Sold also Wholesa’e by the Cutoratum Company, No, 1, Great Winchester 
Street Buildings, London, E.C. And by all Drug Houses and Druggists’ 


(LIMITED), 


them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Sundrymen, and Retail by all Chemists, 
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SCIENTIFIC WORKS. 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S “ SPECTRUM 
ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATIER AND 
FORCE. A Series of Scientific Essays. By JoserpH JoHn Murpuy. 
Two vols. 8vo, 16s. 


FORCE AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in their Relations to Physical and Morphological 
Development. By C. F. Winstow, J4.D. 8vo, 14s. 


FIRST PRINCIPLES of CHEMICAL 
PHILOSOPHY. By Jostan P. Cook, jun., Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


A HISTORY of CHEMICAL THEORY. 
From the Age of Lavoisier to the present time, By Ap. Wurtz. ‘Trans- 
lated by H. Warts, F.R.S. Crown 6s. 


A PHYSICIAN’S PROBLEMS. By 
Cuartes M.D., M.R.C.P. Contents: Natural Heritage—On 
Degenerations in Man—On Moral and Criminal Epidemics—Body v. Mind 
—lllusions and Hallucinations—On Somnambulism—Reverie and Abstrac- 
tion. Crown 8vo, 9s. 


** A book presenting a great body of engine opinion on some of the 
most vital questions relating to human life and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and inwardly 
digest.” —£.raminer, 


COMPARATIVE LONGEVITY ia MAN 


AND THE LOWER ANIMALS, By E, Ray Lanxesrer, B.A. Crown 
8vo, 45. 6d. 


HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequences. By Francrs GALTON, F.R.S. 8vo, 12s. 
** A most able and instructive book.”— Times. 
Mr. Darwin, in his “ Descent of Man,” says:—‘‘ We know through the 
adinirable labours of Mr Galton that genius, which implies a wonderfully 
complex combination of high faculties, tends to be inherited.” 


THE PHYSIOLOGY and PATHOLOSY 
of MIND. By Henry Maups.ey, M.D. Lond., Physician to the West 
London Hospital, &c. New and Revised Edition, 8vo, 16s. 


THE MAD FOLK of SHAKESPEARE. 


Psychological Lectures. By J. C. Bucknitt, M.D., F.R.S. Second 
Edition, Crown 8vo, 6s. 6d. 


ACADIAN GEOLOGY: the GEOLO- 
GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES OF NOVA SCOTIA, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LL.D., F.R.S., 
F.G.S. Second Edition, revised and ed, with Geological Maps and 
Illustrations. 8vo, 18s. 


WORDS AND PLACES; or, Etymolo- 


en Illustrations of History, Ethnology, and Geography. By the-Rev. 
saac TayLor. Second Edition. Crown 8vo, 12s. 6d. 


HOW CROPS GROW. A Treatise on 
the Chemical Composition, Structure, and Life of the Plant, for Agricultural 
Students. With numerous Illustrations and Tables of Analyses. By S. W. 
Jounson, M.A. Revised, with numerous additions, and adapted for English 
use, by A. H. Cuurcn, M.A., and W, T. Dygr, B.A. Crown 8vo, 8s. 64. 


STRONG DRINK and TOBACCO 
SMOKE; THE STRUCTURE, GROWTH, AND USES OF MALT, 
HOPS, YEAST, AND TOBACCO. By Henry P. Prescort, F.L.S. 
With 167 Original Illustrations, engraved on Steel. 8vo, 75. 62, 


MACMILLAN & CO., LONDON. 


Now ready, with Eight Coloured Plates, price ras. 6d. 


THE TWELFTH VOLUME of the 
NATURAL HISTORY of the TINEINA: treating of the Genera Cos- 
mopteryx, Stathmopoda, Chauliodus, Asychna, Ochromolopis, and Dep-es- 
saria. By H. T. STAINTON, F.R.S., assisted by Professor Zeller, J. W. 
Douglas, and Professor Frey. 


The first eleven volumes may still be had, price 12s. 6¢. each. 


Also now ready, price 2s 6d., 


THE ENTOMOLOGIST’S ANNUAL 
Articles by Knaggs, M‘Lachlan, Rye, Smith, Stainton, 


The previous sixteen annual volumes may still be had, half-a-crown each, 
Lately published, price 16s., 
THE TINEINA OF SOUTHERN 
EUROPE. By H. T. STAINTON, F.R.S, Sec. LS. 


Also, by the same Author, price 4s., 


THE TINEINA of SYRIA and ASIA 
MINOR. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


Now he 2 pre Plates, 3s. 6d. 
THE MYSTERY OF LIFE. Facts and 


Arguments against the physical doctrine of Vitality ; in reply to Dr. Gull. 
By Dr. LIONEL BEALE, 


J. & A. CHURCHILL. 


Price 5d. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 


ConTENTS FOR Marcu 11: 
y — Lectures on the Heat of the Body. By S. J. Gee, M.D, 


Lectures on Dermatology. Delivered at the Royal College of Surgeons of 
England. By E. Wilson, F.R.S. 


Clinical Remarks on the Treatment of Hzmoptysis. By A. T. H. Waters, 
M.D., F.R.C.P. 


Recollections of Work in an Ambulance. By W. MacCormac, F.R.C.S. 
With Engravings. 

Obstetric Memoranda. By Dr. F. H. Parsons, 

Professor Flower’s Hunterian Lectures. 

Clinical Memoranda. By Dr. G. Hunter. 

Reports and Analysis. Reports of Societies. Leading Articles. 

Medical Reform. 


The Question ot the employment ot Explosive Bullets in the Franco- 
German War. 


The Report of the Royal Sanitary Commission. 


Scottanp.—Goodsir Memorial in the University of Edinburgh.—Mori- 
sonian Lectures on Insanity, &c. 


IrELAND.—How Small-pox may be extinguished.—Richmond Surgical 
Hospital Dublin.—Medical Act (1858) Amendment Bill: Notes of Debate 
in the House of Lords, July 4th, 1870,—A Deputation on Medical Reform 
—Royal College of Surgeons. 

Vaccination and Small-pox. 


AssociATION INTELLIGENCE.—Branch Meetings to be held :—Birmingham 
and Midland Counties Branch: General Meeting.—New Members.—Com- 
munications by ag 4 Mr. F. Jordan, Mr. Houghton, Dr. Farquharson, 
Mr. Bartleet, Dr. Norris, and Dr. Hickenbotham.—North Wales Branch ; 
Intermedia e General Meeting.—Vote of Sympathy.—New Members.— 
Papers and Cases, &c. 

Poor-Law Menicat Service. Osiruary. Mepicat News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


Demy 8vo, 16s., with 12 plates. 


FORMS OF ANIMAL LIFE. Being 
Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor 
and Physiology in the University of Oxford. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZ4 GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions. Fourth and Cheaper Edition ia One Vol. crown 8vo, 6s. 
(fust ready. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird ot Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations. Second Edition, 24s. 


Second Edition, revised and corrected. This day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION, A Series of Essays. Crown 8vo, 8s. 6d. 

“ Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” 


—Examiner. 

A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGS in NATURE. Fifth Edition, 


extra fcap. 8vo, 6s, 


FOOT-NOTES from the PAGEof NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. L¥ust published. 


SIR C. W. DILKE’S “GREATER BRI- 
TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS. 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assistant-Military Secretary to Lord Napier of Magdala. 
8vo, gs. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made during the Progress of the British 
Expedition to that Country in 1867-68. By T. BLanrorp, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 21s. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp Patcrave, Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the Frenchof E. Van Bruys- 
SEL. Edited by the Author of ‘‘ The Heir of Redclyffe.” Crown 8vo, with 
lllustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
vonnection with its Physical Geology. By Arcuipatp Gerxir, F.R.S. 
With Illustrations and a New Geological Map. Crown 8vo, ros. 6d. 


“Few things could be more delightful than a Scotch tour, with Mr, 
Geikie’s book in the knapsack.”—Guardian. 


MACMILLAN & CO., LONDON. 


MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, ars. (This day. 

** These very original volumes have all the value their author claims for 
them and more. They give us ina pleasart way avivid insight into the 
virtues and eccentricities of a doomed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, telling touches. ..... They will 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic ; and 
the originality of their ideas and the quaintness of their language give 
them a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value.” 
—Ffall Mall Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. 

ConTENTS :—On Improving Natural Knowledge ; Emancipation—Plack 
and White; A Liberal Education; Scientific Education; the Study of 
Zoology: Physical Basis of Life: Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 


FESSOR HUXLEY’S “ Lay Sermons, Addresses. and Reviews.” Crown 
8vo, 25. [This day. 


DYNAMICS of NERVE and MUSCLE. 
By C. B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hespital, &c. Crown 8vo, 8s. 6a, [Thuis day. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
Iilustrations. [/n the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. (ln the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown 
8vo, os. 

**Mr. Mivart has succeeded in producing a work which will clear the ide7s 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.”—Sritish Medical Journal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the “Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [Jn the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

ConreNTs: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnsian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 
LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra- 
tions and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO, LONDON, 
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LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of 
Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


| 


JOSEPH GILLOTTS 
STEEL PENS. 
Sold by all Dealers throughout the World. 


Absolutely genuine, economical, being about three times the’strength 
of the Homeopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. being removed. ‘“ The ricii- 
ness 1s thus overcome in a manner far preferable to the impoverishment 
of the Cocoa by dilution or Adulteration.’"-—TZhe Lancet. ** Cocoa treatec: 
thus will. we expect. prove to be one of the most nutritious, digestibie 
and restorative of drinks.”’— British Medical Journal, 


THE JOURNAL of BOTANY, British 
AND FOREIGN.—Edited by Dr. Seemann, F.L.S., F.R.G.S., assisted by 
Mr. J. G. Baker, F.LS., of the Royal Kew Herbarium, and Dr. Henry 
Trimen, F.L.S., of the British Museum. 


This Journal, which is illustrated with Plates and Woodcuts, is published 
monthly, and each number contains Original Articles on British aud Foreign 
Plants, and on all departments of Botany, Extracts and Abstracts from 
British and Foreign Journals, Reviews of Books, Proceedings of Societies, 
and all the Botanical News of the Month. Subscriptions, ras. per annum, 

yable to the Publishers, Messrs. TAYLOR and Co., ro Little Queen Street, 
| yomeh Inn Fields, (W.C.) Single numuber, 1s. 3¢. Vol. VIII. com- 
meucea in January, 1870. A limited number of the back volumes can still 
be obtained. 


MR. DARWINS NEW WORK. 


Now ready, 5:h Thousand, with Illustrations, 2 vols. crown 8vo, 24s. 


THE DESCENT of MAN, and ON 
SELECTION in Relation to SEX. By CHARLES DARWIN, F.R.S. 


Aso BY THE SAME AUTHOR, 


THE ORIGIN of SPECIES, by MEANS 
eof NATURAL SELECTION ; or, the Preservation of Favoured Races in 
the Struggle for Life. sth Edition. Woodcuts. Post 8vo, 14s. 


THE VARIATION of ANIMALS and 


PLANTS UNDER DOMESTICATION. 3rd Thousand. Illustrations. 
2 vols. 8vo, 28s. 


THE VARIOUS CONTRIVANCES BY 
WHICH ORCHIDS ARE FERTILISED BY INSECTS, and on the 
Good Effects of Intercrossing. Woodcuts. Post 8vo, gs. 


A NATURALIST’S VOYAGE ROUND 


THE WORLD ; being a Journal of Researches into the Natural History and 
Geology of Countries visited. toth Thousand. Post 8vo, gs. 


FACTS AND ARGUMENTS FOR 


DARWIN, By FRITZ MULLER. Translated from the German by W. 
S. DALLAS, F.L.S. Illustrations. Post 8vo, 6s. 


JOHN MURRAY, Albemarle Street. 


NOTECE. 

The Publishers of Nature have been informed that there is a 
difficulty in obtaining Nature in Dublin ; they therefore beg to state that 
their agents are Messrs. W. H. Smith and Son, 85 and 86, Middle Abbey 
Street, Dublin, from whom it may be obtained. 


BALFOUR’S BOTANICAL WORKS. 


L 
CLASS-BOOK of BOTANY; being an 


Introduction to the Study of the Vegetable Kingdom, with 1800 Illustrations. 
Third Edition, demy 8vo, pp. 1114, price 21s. 


Il. 
MANUAL of BOTANY: an Introduc- 


tion to the Study of the Structure, Physiology, and Clas ification of Plants. 
Crown 8vo, with 820 Illustrations. Price 12s. 6d. 


III. 


OUTLINES of BOTANY. With 6co 


Illustrations. Fcap. 8vo, price 5s. 


ELEMENTS of BOTANY. With 427 


Illustrations. Feap. 8vo, price 3s. 6d. 


v. 
THE BOTANIST’S COMPANION; ocr 


Directions fur the Ure of the Microscope, &c. Crown 8vo, price 25. 6d. 


Li. 
THE FLORA OF EDINBURGH, with 
Map. Fcap. 8vo, price 3s. 62. 
By J. H. BALFOUR, A M., M.D., F.R.S., 
Regius Keeper of the Royal Botanic Gardens, and Proessor of Medicine 
and Botany in the UniversRty of Edinburgh. 


Edinbugh: A. and C. BLACK. London: LONGMANS & CO. 


Shortly will be published, 
NEW EDITION of JUKE’S MANUAL 


of.GEOLOGY. By ARCHIBALD GEIKIE, F.R.S., Director of the 
Geological Survey of Scotland, &c , &c. 


Edinburgh: ADAM and CHARLES BLACK. 


Just published, price ros. 6d. 


PHYSICAL GEOGRAPHY, in its Rela- 


tion to the Prevailing Winds and Currents. By JOHN KNOX LAUGH- 
TON, M.A., F.R.A.S., F.R.G.S. 


London: J. D. POTTER, 31, Poultry. 


MANUAL of the SCIENCE of COLOUR, 
on the True Theory of the Colour-sensations, and the Natural System. By 
W. BENSON. Frontispiece, the Colour-cube. 12mo, cloth gilt, price 2s. 6d. 


PRINCIPLES OF THE SCIENCE of 
COLOUR, copiously Illustrated. By W. BENSON. 4to, price 15s. 

These Treatises give the key to harmony, with new and beautiful methods 
of acquiring and applying a knowledge of colc ur. 


CHAPMAN and HALL, 103, Piccadilly. 


4R. DARWIN AND MR, WALLACE. 

AN ELABORATE CRITICISM OF 
DARWIN’S “DESCENT OF MAN,” 
; By ALFRED RUSSEL WALLACE, F.R.G.S., 


Author of ‘* Travels in the Malay Archipelago,” “ Essays on Natural Sclec- 
tion,” &c., will appear in 


“THE ACADEMY” for MARCH 15. 


INDIGESTION.—The Medical Profes- 
SION adopt MORSON’S PREPARATION OF PEPSINE as the True 
Remedy. Sold in Bottles and Boxes from 2s. b harmaceutical 


y al 
Chemists, and the Manufacturers, THOMAS MORSON & SON, 124, * 


Southampton Row, Russell Square, London. 


Printed by R. Cray, Sons, & Tayto 


R, at 7 and 8, Bread Street Hill, in the City of London, and published by MacMILLAN & Co, 
at the Otlice, 63, Bleecker Street, New York.—THuRsDAY, March 16, 1871, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


~ 


the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 73, VOL. 3] 


THURSDAY, MARCH 23, 1871 


Registered as a Newspaper at the General Post Office) 


(All Rights are Reserved 


THE PHILOSOPHICAL and LITE- 
RARY SOCIETY of LEEDS requires a Curator and Assistant Secretary, 
for the office vacant by the death of Mr. Henry Denny. A.L.S. A compe- 
tent knowledge of the different branches of Zoology and Geology is essential. 
Salary £250 per annum, without residence. Applications to be made on or 
before tue 30th March (by letter only) to the Honorary Secretaries, from 
whom particulars of the duties of the office may be learned. 

Philosophical Hall, Leeds, March 15th, 187r. 

ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TIFiIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate. — Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirecTteD sy ARTHUR VACHER. 
THE IRON AND STEEL INSTITUTE. 
The ANNUAL GENERAL MEETING will be held in Wittis’s 
Rooms, London, on TUESDAY, WEDNESDAY, and THURSDAY, 


Maxcu 28th, 2th, and 3oth, under the Presidency of HENRY BESSEMER, 


SQ. 


Outline Programme. 


Tuesday.—Annual General Meeting, Election of Council, &c., President’s 
Address. 


Wednesday Morning.—Reports of Sub-Committees ; Papers. 

Wednesday Evening.—Lecture by Professor Roscoe, F.R S., on “ Spect- 
rum Analysis, in its relation to the Metallurgy of Iron and Steel.” 

Thursday Morning.—Papers. 


The Council are prepared to receive from members or non-members, papers 
upon such subjects as the following :—Improved appliances for the manufac- 
ture of Iron and Steel, including Blast Furnaces, Blowing Engines, Rolling 
Machinery, Puddling aud Heating Furnaces, Bessemer Plant, &c. ; New 
Metallurgical Processes, Geological and Chemical facts connected with the 
raw materials used in the Manufacture of Iron or Steel, statistics of the trade, 
&c. Also contributions of a simiiar nature for the Quarterly Journal of 
the Institute, 


The proposal forms for gentlemen desirous of becoming members must be 
signed by three members. Qualification of members: Practical connection 
wuh the manufacture or application of iron or steel. 


Proposal Forms, copies of Rules, and other information, may be obtained 
from the undersigned, 


JNO. JONES, General Secretary, 
Royal Exchange, Middlesbrough ; 


DAVID FORBES, Foreign Secretary, 
11, York Place, Portman Square, London, 


CRAUFURD COLLEGE, Maidenhead.— 


In addition to the usual Course, Practical Chemistry is now a part of the 
daily work of every pupil; the laboratories accommodate 50 students. 
French and German are so taught as to be understood and spoken. The 
College has a gymnasium, tepid swimming-bath, and playing fields. 75 per 
cent. of its candidates gained honours at the Cambridge Local Examination -, 
1869 and 1870. Reference is kindly allowed to J. D. Morell, Esq., LL.D., 
one of Her Majesty’s Inspectors of Schools, Beckenham, Kent. 


PROFESSOR DUNCAN, F.R.S., will 


commence a Course of 25 Lectures at King’s College, London, on April 24th. 
Days :—Monday, 3 30 P M., Wednesday, 1 P.M, Friday, 3.30 P.M. Subject : 
—‘* Stratigraphical Geology, with especial reference to Mining.” The Lec- 
tures will be open to the public on the payment of the usual fee. Apply to 
the Secretary, King’s College, W.C. 


BALFOUR'S BOTANICAL WORKS. 
CLASS-BOOK of BOTANY: being an 


Introduction to the Study of the Vegetable Kingdom, with 1800 Illustrations. 
Third Edition, demy 8vo, pp. 1114, price ars. 


II. 
MANUAL of BOTANY;,: an Introduc- 


tion to the Study of the Structure, Physiology, and Classification of Plants. 
Crown 8vo, with 820 Illustrations. Price 12s. 6d. 


III. 
OUTLINES of BOTANY. With 600 


Illustrations. Fcap. 8vo, price 5s. 


IV. 
ELEMENTS of BOTANY. With 427 


Illustrations. Feap. 8vo, price 3s. 6d. 


THE BOTANIST’S COMPANION; or 
Directions for the Use of the Microscope, &c. Crown 8vo, price 2s, 6d. 
VI. 
THE FLORA OF EDINBURGH, with 
Map. Fcap. 8vo, price 3s. 6d. 
By J. H. BALFOUR, A M.,, M.D., F.R.S., 


Regius Keeper of the Royal Botanic Gardens, and Professor of Medicine 
and Botany in the University of Edinburgh. 


Edinburgh: A, and C. BLACK. London: LONGMANS & CO. 


Shortly will be published, 


NEW EDITION of JUKE’S MANUAL 
of GEOLOGY. By ARCHIBALD GEIKIE, F.R.S., Director of the 
Geological Survey of Scotland, &c., &c. 


Edinburgh: ADAM and CHARLES BLACK. 
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SCIENTIFIC WORKS. 
Second Editios, with the most Recent Discoveries and Additional Illustrations. 
PROFESSOR ROSCOE’S “ SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATLER AND 
FORCE. A Series of Scientific Essays. By JoserpH JouHn Murruy. 
Two vols. 8vo, 16s. 


FORCE AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in their Relations to Physical and Morphological 
Development. By C F. Winstow, ]4.D. 8vo, 14s. 


FIRST PRINCIPLES of CHEMICAL 
PHILOSOPHY. fy Jostan P. Cook, jun., Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


A HISTORY of CHEMICAL THEORY. 
From the Age of Lavoisier to the present time. By Ap. Wurtz. ‘Trans- 
lated by H. Warts, F.R.S. Crown 8vo, 6s. 


A PHYSICIAN’S PROBLEMS. By 
Cuartes M.D., M.R.C.P. Contents: Natural Heritage—On 
Degenerations in Man--On Moral and Criminal Epidemics—Body v. Mind 
—iilusions and Hallucinations—On Somnambulism—Reverie and Abstrac- 
tion. Crown 8vo, gs. 

“ A book presenting a great body of suggestive opinion on some of the 
most vital questions relating to human life and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and inwardly 
digest."—L.xaminer. 


COMPARATIVE LONGEVITY ia MAN 
= D ser LOWER ANIMALS, By E. Ray Lanxesrer, B.A. Crown 
vo, 48. 6d. 


HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequences. By Francrs GALToN, F.R.S. 8vo, 12s. 
“A most able and instructive book.”— Times. 
Mr. Darwin, in his “ Descent of Man,” says:— ‘Ve know throvgh the 
adinirable Jabours of Mr Galion that genius, which implies a wonderfully 
comptex combination of high faculti-s, tends to be inherited.” 


THE PHYSIOLOGY and PATHOLOSY 
of MIND. By Henry Maupsiey, M.D. Lond., Physician to the West 
London Hosp'ta!, &c New and Revised Edition, 8vo, 16s. 


THE MAD FOLK of SHAKESPEARE. 
Psychological Lecturss. By J. C. Bucknitt, M.D., F.R.S. Second 
Edition, Crown 8vo, 6s. 6d. 


ACADIAN GEOLOGY: the GEOLO- 
GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES OF NOVA SCOTIA, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LL.D., F.R.S., 
F.G.S. Second Edition, revised and enlarged, with Geological Maps and 
Illustrations. Svo, 18s. 


WORDS AND PLACES; or, Etymolo- 


geet Illustrations of History, Ethnology. and Geography. By the Rev. 
TayLor. Second Edition. Crown Svo, 12s. 62. 


HOW CROPS GROW. A Treatise on 
the Chemical Composition, Structure, and Life of the Plant, for Agricu’tural 
Students. With numcrous Illustrations and Tables of Analyses. By S. W. 
Jounson, M.A. Rev-sed, with numerous additions, and adapted for English 
use, by A. H. Cuunrcu, M.A., and W. T. Dyer, B.A. Crown 8vo, 8s. 6. 


STRONG DRINK and TOBACCO 
SMOKE; THE SfRUCTURE, GROWTH, AND USES OF MALT, 
HOPS, YEAST, AND TOBACCO. By Henry P. Prescott, F.L.S. 
With 167 Original Lilustrations, engraved on Steel. 8vo, 75. 6d. 


MACMILLAN & CO., LONDON. 


Price sd. every Friday—Annual Sul seri, tion, 245. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 


ConTENTS FOR Marcu 18: 
» Gobeeten Lectures on the Heat of the Body. By S. J. Gee, M.D, 


Lectures on Dermatology. Delivered at the Royal College of Surgeons of 
England. By E. Wilson, F.R.S. Lecture V. 

Abstracts of Croonian Lectures on Some Points connected with the Elimi- 
nation of Nitrogen from the Human Body. By E. A. Parkes, M.D., F.R.S. 


Therapeutic Memoranda. By J. H. Crisp, Esq., and Dr. E. F. Fussell. 

Clinical Records. From the Practice of Professor Erichsen, at University 
College. 

The Preservative Agency of Lowered Vitality. By J. M. Fothergill, M.D. 

The Therapeutics of Hamoptysis. By G. G. Rogers, M.D. 

Clin‘cal Memoranda. By H. S. Taylor, Esq. ; G. Miles, Esq. ; V. Jack- 
ton, Esq. ; W. T. Greene, M.B. . 

Professor Flower’s Hunterian Lectures. IV. 

Reports oF Societies. 

of Home and Foreign 
Cities—The Conjoint Examination Scheme—Medical Acts Amendment Bulls. 

Vaccination and Small-pox. 

Association INTELLIGENCE. —Committee of Council: Notice of Meeting. 
Branch Meetings to be held :—Rath and Bristol Branch: Ordinary Meeting. 
Birmingham and Midland Counties Brauch: Pathological and Clinical Sec- 
tion. 

Corrrsronpence. Poor-Law Mepicar Service. Ogirvuary. Mepico- 
PARLIAMENTARY. Mepicat News. 

THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


CLARENDON PRESS PUBLICATIONS. 


Demy 8vo, 16s., with r2 plates. 


FORMS OF ANIMAL LIFE. Being 


Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 


VESUVIUS. By Professor PHILLIPS. 


ConTENTS :—Vesuvius at Rest—In Action—In the Nineteenth Century— 
Periods of Rest and Activity—Characteris‘ic Phenomena— Form and 
Structure—Minerals—Lava and Ashes, &c. With numerous Illustrations. 
Crown 8vo, ros. 6d. 

** Contains much historical and scientific matter reduced to a pleasant.and 
readable form. Of:he volume as a whole, we can only speak in terms of the 
highest praise, and we regard it as a work which deserves a place on the 
shelves of every student of physical science." —E.xaminer. 


“ A work of high value both to the student and to the tourist on the shores 
of the Bay of Nap'es.” Mai? Gazette. 


Recently published, in crown 8vo, price 7s. 6d. 


EXERCISES in PRACTICAL CHEMIS- 
TRY: Qualitative Analysis. By A.G. VERNON HARCOURT. F.R.S., 
Lee’s Reader in Chemistry at Christ Church, Oxford, and H. G. MADAN, 
F.C.S. With numerous II!usirations. 


‘* The plan of the book appears to us to be admirable, and the directions 
given for performing the various operations involved in the course are 
wonderfully precise and clear."—Chemist and Drugyist. 


Second Edition, with Solutions. 


CHEMISTRY FOR STUDENTS. By 
A. W. WILLIAMSON, Phil. Doc., Pr >‘essor of Chemistry, University 
College, London. Extra fcap. 8vo. Cloth, price 8s. 6d 
“This volume ts rea'ly a too rare example of what a good elementary text- 
book in any science ought to be; the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and 
keeping theery always dependent upon observation; a book that keeps the 
reason of the student active while he strives to master details difficult but 
never without interest, and that furnishes him with means for practising hiw- 
self in the right management of each new tool of knowledge that is given to 
him for his use." —Zxaminer. 


Demy 8vo, cloth, price 21s. 


DESCRIPTIVE ASTRONOMY. A Hand- 
book for the General Reader, and also for practical Observatory work. Wich 
224 Illustrations and numerous Tables. By G. F. CHAMBERS, F.R.AS., 
Barrister at-law. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & COU., LONDON, Publishers to the University. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZ\A GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps, and IIlustra- 
tions. Fourth and Cheaper Edition in One Vol. crown évo, 6s. 
(Fust ready. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird or Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with g Maps and 50 
Illustrations. Second Edition, 24s. 


Second Edition, revised and corrected. This day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 
© Whatever may Le the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies." —ZLxaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Vailey. With Map and Illustrations, 8vo, res. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE.  Fcap. 


Svo, with lilustrations, ss. 


THE TRUE VINE; or, The Analogies of Our 
Lord's Allegory. Globe 8vo, 6s. [Fust published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS-. 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozter, late Assistant-Military Secretary to Lord Napier of Magdala. 
8vo, gs. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made during the Progress of the British 
Expedition to that Country in 1867-68. By W_T. BLanrorp, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 21s. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp Patcrave. Fifth aad Cheaper Edition, with 
Mapand Pian. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life. From the Frenchof E, VAN Bruys- 
SEL. Edited by the Author of “‘ The Heir of Redclyffe.” Crown 8vo, with 
illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 


-onnection with its Physical Geology. By Arcuipatp F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, tos. 6d. 
“Few things could be more delightful than a Scotch tour, with Mr, 
Geikie’s book in the knapsack.”—Guardian. 


MACMILLAN & CO., LONDON. 


5 A 
MAGWILLAN & CO.’S NEW BOOKS. 
TALES OF OLD JAPAN. By A. B. 
MITFORD, Second Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, ars. (This day. 
**These very original volumes have all the value their auther claims for 
them and more. They give us ina pleasant way a vivid insight into the 
virtues and eccentricities of a doomed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, telling touches...... They will 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic; and 
the originality of their ideas and the quaintness of their language give 
them a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value.’ 
—Pail Mall Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. 

Contents :—On Improving Natural Knowledge ; Emancipation—Plack 
and White; A Liberal Education ; Scientific Education; the Study of 
Zoology: Physical Basis of Life: Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 
HUXLEY’S “ Lay Sermons, Addresses. and 


DYNAMICS of NERVE and MUSCLE. 
By C. B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hospital, &c. Crown 8vo, 8s. 6d, [Ths day. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
Lilustrations. the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [Jn the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, gs. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.”—Svritish Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London.  [/n the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5:. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

Contents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Fnisian, and Dutch, By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natura 
Philosophy in Owens College, Manchester. 18mo., with Numerous IIlustra- 
tions and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO. LONDON, 
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OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC, 


T. COOKE & SONS, 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty's Home and Indian Governments 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 


Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works, 


Six Medals awarded to, S. Fry & Sons. 


EXTRACT OF COCOA. 


Manu ‘actured by 


J. S. FRY & SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 
Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and 
can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system wouid be unfavourably affected by the 
use of tea or coffee. 


A sample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


HOLLOWAY’S PILLS.—Lungs, Liver, 


and KIDNEYS.—A large number of internal maladies arise from obstruc- 
tions, over the removal of which these celebrated pills exercise the most 
perfect control. A course of them is strongly recommended as a remedy for 
almost all chronic affections: as liver complaint, congestion of the lungs, 
torpidity of the liver, and other functional disorders, which cause much 
present suffering, and if neglected, lay the foundation for incurable diseases. 
Holloway’s Pills are especially adapted for the young and delicate. their 
gentle and purifying acticn places them above all other medicines. In indi- 
gestion, nervous affections, gcut, and rheumatism, these pills have raised for 
themselves an universal fame. ‘They expel all impurities from the blood, 
and restore cheerfulness and vigour. 


BRITISH NATURAL HISTORY. 
THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECH!NODERMsS, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— 
Marine Shells 50 Species, too specimens, 15s. 
Land and Fresh-water 50 


»» 100 155. 
British Fossils .. .. 50 we 15S. 

Targer Series from Two to Ten Guineas and upwards, according to com- 
pleteness. 


May be viewed and Catalogues had on application to 


THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
mdon, W.C. 


FIDDIAN’S MICROSCOPE ILLUMI- 


NATOR, Price, Complete, £1 115. 64.—This very conveniert and useful 
Lamp has been designed to combine the qualities of other Microscope L»mps, 
together with greater portability, the whole fitting into a brass tubular box, 
the exterior of which is covered with morocco leather, the lid ferming the 
stand of the Lamp. The metallic chimney, being telescopic, occupies a 


very small compass ; the condenser fits into the ceil in front, which 1s also | 


provided with plain and tinted glass for correcting the colour of the 
flame. The reservvir is of brass, and will contain sufficient petroline for six 
hours’ consumption. ‘The entire Lamp fitting into the case from the top, 
escape of the oil is prevented. Size ot Case: 6 inches ; diameter, 3} inches. 
JOHN BROWNING, Optical and Physical Instrument Maker tothe Royal 
Observatory, &c., &c., 111, Minories, London, ©. 


JOSEPH GILLOTT’S 
STEEL PENS. 
Sold by all Dealers throughont the World, 


CADBURY'S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the’strength 
of the Homceopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib, beingremoved. ‘* The rich- 
ness is thus overcome in a manner far preferable to the impoverishment 
ot the Cocoa by dilution or Adulteration.”’—The Lancet. ‘* Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestible, 
and restorative of drinks.” —British Medicat Jou 


Now ready, with Eight Coloured Plates, price 12s. 6d. 


THE TWELFTH VOLUME of the 
NAIFURAL HISTORY of the TINEINA: treating of the Genera Cos- 
mopteryx, Stathmopoda, Chauliedus, Asychna, Ochromolopis, and Dep es- 
sana. By H. 'T. STAINTON, F.R.S., assisted by Professor Zeller, J. W. 
Donglas, and Professor Frey. 


The first eleven volumes may still be had, price 12s. 6d, each. 


Also now ready, price 2s 6d., 


THE ENTOMOLOGIST’S ANNUAL 


for 1871 ; containing Articles by Knaggs, M‘Lachlan, Rye, Smith, Stainton, 


| and Lr. A. Wallace. 


The previous sixteen annual volumes may still be had, half-a-crown each, 


Lately published, price 16s., 


THE TINEINA OF SOUTHERN 
EUROPE. By H. T. STAINTON, F.R S., Sec. L.S. 


Also, by the same Author, price 45 , 


THE TINEINA of SYRIA and ASIA 


MINOR. 
London: JOHN VAN VOORST, 1, Paternoster Row. 


Now ready, in 1 vo'. 8vo, with Map and Illustrations, price 15s., 


NOTES on the NATURAL HISTORY of 
the SFRAIT of MAGELLAN and W#ST COASU of PATAGONIA, 
Made during the Voyage of H.M.S. Nassaz in the ye rs 1866, 67, 68, & 69. 
By ROBERT O. CUNNINGHAM, M.D., F.L.S., &c., Naturalist to the 
Expedition. 

EDMONSTON and DOUGLAS, Edinburgh ; HAMILTON, ADAMS, 
and Co., London, and all ooksellers. 


Now ready, in crown 8vo, price 5s., cloth, 


ESSAYS ON DARWINISM. By the 


Rev. THOMAS R. R. STEBBING, M.A., late Fellow and Tutor of 
Worcester College, Oxford. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, in 18mo, with Woodcuts, price 2s. cloth, 


AUNT RACHEL’S LETTERS ABOUT 


WATER AND AIR; a Few Facts about Heat in relation to these Sub- 
stances told in Simple Language. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


NEW WORK BY JOHN TYNDALL, LL D., F.R.S. 
In a few days will be published, in 1 vol. 8vo, 


FRAGMENTS OF SCIENCE FOR UN- 


SCIENTIFIC PEOPLE; a Series of detached Essays, Lectures, and Re- 
views. By JOHN TYNDALL, LL.D., F.R.S. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, price ros. 6d. 


PHYSICAL GEOGRAPHY, in its Rela- 


tion to the Prevailing Winds and Currents. By JOHN KNOX LAUGH- 
TON, M.A., F_R.A.S., F.R.G.S. 


London: J. D. POTTER, 31, Poultry. 
MICROSCOPIC MARVELS. — African 


AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Mickoscopic RaArnsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscupe, and their choiceness renders 


them invaluable to collectors. Prepared ana Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Printed by R. Cray, Sons, & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and published by Macatian & Co. 
at the Office, 63, Bleecker Street, New York.—Tnurspay, March 23, 1871 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 74, VOL. 3] 


THURSDAY, MARCH 30, 1871 


Registered as a Newspaper at the General Post Office) 


(All Rights are Reserved 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, W.C. A 
SPECIAL GENERAL MEETING of the Members of the Institute (Fel- 
lows of the late Ethnological and Anthropological Societies) will be held on 
the 3rd of April next, at half-past seven o'clock p.m, for the purpose of adopt- 
ing the Regulations of the Institute as proposed by the Council. 


Cc. STANILAND WAKE, Director. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square. 
Monday, April 3rd, at 8 P.M. 

Papers to be read :— : 
on Cave Explorations.” By W. Boyy Dawkins, 
sq, 
II.—‘‘On the Anatomical Writings of Professor Luigi Calori.” By Dr. 
Barnard Davis, F.R.S. 
III.—*‘ On the Builders of Megalithic Monuments in Britain.” By A: L. 
Lewis, Esq. 


J. FRED. COLLINGWOOD, Secretary. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or privately, atthe BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


UNIVERSITY COLLEGE, LONDON. 
CHEMISTRY AND PHYSICS. 


The SUMMER COURSES of LECTURES on those parts of the above- | 
mentioned Subjects which are required at the Matriculation Examination of | 
the University of London, will begin on WEDNESDayY, April 5th.—Fees | 


for the Chemistry Course, £4 45. ; for that on Physics, £3 13s. 6d. 
Prospectuses containing full information may be obtained on application at 


the College. 
JOHN ROBSON, B.A., Secretary to the Council. 
March 28th, 1871. 


CRAUFURD COLLEGE, Maidenhead.— 
In addition to the usual Course, Practical Chemistry is now a part of the 
daily work of every pupil; the laboratories accommodate 50 students. 
French and German are so taught as to be understood and spoken. The 
College has a gy ium, tepid swimming-bath, and playing fields. 75 per 
cent. of its candidates gained honours at the Cambridge Local Examinations, 
1869 and 1870. Reference is kindly allowed to J. D. Morell, Esq., LL.D., 
one of Her Majesty’s Inspectors of Schools, Beckenham, Kent. 


THE UPPER and MIDDLE SCHOOLS, 
Peckham, London, S.E. roth Year. (Near the Peckham Rye Station, 
South London Line—Terminus, London Bridge or Victoria.) Conducted by 
JOHN YEATS, LL.D., &c., University of Glasgow. SUMMER TERM 
commences May rst, 1871, 


See, as special characteristics of instruction :—‘‘ The Natural History of 
the Raw Materials of Commerre. Also, “‘ Technical History ; or, Skilled 
Labour applied to Production.” By Dr. YEATS. CassEtt and Cos 


MATHEMATICS AND PHYSICS.— 
MR. F. HUME TALEOT, B.A., late Junior Student of Christ Church, 
Oxford, First Classman in Mathematics and Natural Science, receives a Few 
Pupils in a Country Home, and prepares them for the Universities and the 
Scientific Professions. 

For Terms and further Particulars apply to Mr. F. H. Talbot, Elmore, 
Newbury, Berks. 


PROFESSOR DUNCAN, F.R.S., will 


commence a Course of 25 Lectures at King’s College, London, on April 24th. 
Days :—Monday, 3 30 P M., Wednesday, 1 P.M, Friday, 3.30 P.M. Subject : 
Strntigraphical xeology, with especial reference to Mining.” The Lec- 
tures will be open to the public on the payment of the usual fee. Apply to 
the Secretary, King’s College, W.C. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


TRANSACTIONS OF THE SOCIETY. 
Vol. VII., Part 5, price 44s., is now ready. It contains Papers by :— 


Mr. P. L. SCLATER, F.R.S. On certain Species of Deer, now or lately 
living in the Society’s Menagerie. (Twelve Coloured Plates.) 


PROFESSOR OWEN, F.R.S. On Dinornis (Part XV.). Containing a de- 
scription of various bones of Aptornis defossor Owen, from near Oamaru, 
Middle Island, New Zealand, with additional observations on Aftornis oti- 
diformis, on Notornis Mantelli, and on Dinornis curtus, (Five Plates.) 


PROFESSOR OWEN. On Dinornis(Part XVI ). Containing notices of 
the internal organs cf some species, witha description of the brain, and some 
nerves and muscles of the head of the Apteryx Australis. (Three Plates.) 


PROFESSOR W. PETERS. Contributions to the knowledge of Pectina- 
tor, a genus of Rodent Mammalia, from North Eastern Africa, (One coloured, 
and Two uncoloured Plates.) 


To be obtained at the Society’s Offices, 11, Hanover Square, W.; at 
Messrs. Loncmans’, Paternoster Row, E.C. : or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications cannot be sent out sy Post, but are delivered 
Gratis at any address within the Metropolitan Districts. 


Just published, 


MANUAL of the SCIENCE of COLOUR, 
on the True Theory of the Colour-sensations, and the Natural System. By 
W. BENSON. Frontispiece, the Colour-cube. 12mo, cloth gilt, price 2s. 67, 


PRINCIPLES OF THE SCIENCE of 
COLOUR, copiously Illustrated. By W. BENSON. 4to, price 15s. 


These Treatises give the key to harmony, with new and beautiful methods 
of acquiring and applying a knowledge of colour. 


CHAPMAN and HALL, 193, Picca<illy. 
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LYELL’S MANUAL OF GEOLOGY. 
Now Ready, with 600 Illustrations, Post 8vo, gs. 


THE STUDENT’S ELEMENTS OF 
GEOLOGY. By Sir CHARLES LYELL, Bart., F.R.S. Author of 
“ Principles of Geology ;” ‘‘The Antiquity of Man,” &c. 


“The work before us may be regarded as an almost perfect introduction to 
the sciences of geology and pa'zontology. Sir Charles Lyell has admirably 
abridged some portions of his larger work, and has adverted briefly to some 
of the more important recent discoveries. He has entirely succeeded in his 
attempt to unite brevity with the copiousness of illustration, which is almost 
a necessity in a volume intended for beginners.”—Z xaminer. 


**Sir Charles Lyell has brought out this work instead of a seventh edition 
of his ‘ Elements of Geology,’ which was demanded. He has done his best 
to make the work available to Students. The profound knowledge which is 
conveyed in clear language, assisted by the illustrative cuts, will materially 
assist the studeat in the attainment of his object.” —Civil Service Gazette 


JOHN MURRAY, Albemarle Street. 


Now Ready, with 16 beautifully-coloured Steel Plates and numerous Wood 
Engravings, price 14s. 

BRITISH INSECTS. A Familiar De- 
scription of the Form, Structure, Habits, and Transformations of Insects. 
By E. F. STAVELEY, author of ‘ British Spiders.” 

L. REEVE & CO., s, Henrietta Street, Covent Garden. 


Now Ready, price 8s. 6d. 


ON INTELLIGENCE. By H. Taine. 


Translated from the French by T. D. Haye, and revised with additions by 
the author. Part I. 


L. REEVE & CO., 5, Henrietta Street, Covent Garden. 


SCIENTIFIC WORKS. 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S « SPECTRUM 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND - INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATIER AND 
FORCE. A Series of Scientific Essays. By JoserH JoHn Murpny. 
Two vols, 8vo, 16s. 


FORCE AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in_ their Relations to Physical. and Marphelegtenl 
Development. By C. F. Winstow, 8vo, 145. 


FIRST PRINCIPLES of CHEMICAL 
PHILOSOPHY. By Jositan P. Cook, jun., Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s, 


A HISTORY of CHEMICAL THEORY. 
From the Age of Lavoisier to the present time. By Ap. Wurtz. Trans- 
lated by H. Watts, F.R.S. Crown 8vo, 6s. 


A PHYSICIAN’S PROBLEMS. By 


Cuartrs Eram, M.D., M.R.C.P. Contents: Natural Heritage—On 
Dezenerations in Man—On Moral and Criminal Epidemics—Body v. Mind 
—Iilusions and Hallucinations—On S buli Reverie and Abstrac- 
tion. Crown 8vo, gs. 


** A book presenting a great body of su 4 opinion on some of the 
most vital questions —— to human life and ch » all " 
magistrates, clergymen, medical men and parents, should study and inwardly 
digest.” 


COMPARATIVE LONGEVITY in MAN 
LOWER ANIMALS, By E, Ray Lanxgster, B.A. Crown 


HEREDITARY GENIUS. An Inquiry 
into its Laws and Consequences. By Francis GALTON, F.R.S. 8vo, 125. 
most able and instructive book.” — Times. 
Mr. Darwin, in his “ Descent of Man,” says:—‘‘ We know through the 
adinirable labours of Mr Galton that genius, which implies a wonderfully 
complex combination of high faculties, tends to be inherited.” 


MACMILLAN & CO., LONDON. 


CHLORALUM WOOL, 


Tue New 
STYPTIC AND ANTISEPTIC 
SURGICAL DRESSING. 


*.* In Pound and Halt pound Packages, at 6s. per lb. Also now ready in 
Shilling Packets. 


CHLORALUM WADDING, in Sheets one yard in width by one-and-a- 
half yards in length ; Each Sheet enveloped in a separate parcel, 


The LONDON COTTON MILLS (Limited) have made arrangements 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
United Kingdom of Cotton Wool and Wadding containing a definite per- 
centage of Chloride of Aluminium  Chloralum Wool and Wadding will be 
found very valuable for many medical and general sanitary purposes. It 
may be described as an absorbent and astringent antiseptic and disinfectant, 
for use in the Treatment of Wounds, Foul Ulcers, Bed-sores, Fetid Cancers, 
ae of all kinds, and to neutralise Fever Poison in Beds or in the Sick 

amber, 


Chloralum—the hydrated chloride o aluminium—i anastringent antiseptic, 
as well as a powerful deodoriser and disinfectant. Of late years surgeons 
have recognised the great advantage of the antiseptic treatment of wcunds, 
and various preparations have been suggested for the exclusion of atmosphe- 
ric germs from injured surfaces. The treatment of Cotton Wool with Chlo- 
ralum yields a light and soft preparation, which acts partly as an air filter, 
as cotton wool has been shown to act by Professor ‘l'yndall, and partly in 
virtue of its direct antiseptic properties. In recent blceding wounds, a small 
quantity of Chloralum Wook arrests the hemorrhage ; in suppurating wounds 
it checks suppuration ; in gangrenous sores it purifies and deodorises. It is 
of very general application in surgery, and may be employed for the puri- 
fication of stmenphaile currents in hospitals and the sick-room. 


MANUFACTURED SOLELY BY 
THE LONDON COTTON MILLS (LIMITED), 
Spa Road, Bermondsey. 
Sold also Wholesale by the Cutoratum Company,No. 1, Great Winchester 


Street Buildings, London, E.C. And by all Drug Houses and Druggists’ 
Sundrymen, and Retail by all Chemists, 


Price sd. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CoNTENTS FOR March 25: 


Gulstonian Lectures on the Heat of the Body. By S. J. Gee, M.D., 
F.R.C.P. Lecture II. 


Lectures on Dermatology. Delivered at the Royal College of Surgeons of 
England. By E. Wilson, F.R.S. Lecture VI. 


Abstracts of Croonian Lectures on Some Points connected with the Elimi- 
nation of ee from the Human Body. By E. A. Parkes, M.D., F.R.S. 
Lecture IT. 


Treatment of Convulsions by Blood-letting and Chloroform. By J. Boyd, 
sq. 


Case of Gunshot Wound of Head: Extensive Jaceration of Scalp: Fracture 
of Skull; Exfoliation of Bone: Recovery. By J. H. Tylecote, M.D. 
(With Engravings.) 


Recollections of the Medical School of Vienna. By J. F. Payne, M.B. 
xon, 

Professor Flower’s Hunterian Lectures. V. 

Clinical Memoranda. By J. C. Forster, Esq. ; Dr. Buchanan, etc. 
Ragrorts oF Societies. 


LeapinG ArtictEs.—A Rectification of Facts—Help for the Census— 
Unpopularity of the Naval Service. 


Tue WeeExk.--Medical Items—Medical Questions before Parliament—Baby- 
Farming— Medical Fees in Court—Poisoned Socks—Impeverishment and 
Adulteration—Infant Mortality among the Upper Classes of Society—Death 
from Chloroform—Baby-Farming—Quekett Microscopical Club—The Mur- 
phy Annuity Fund—Deaths of Professors Wagner and Niemeyer—Increase 
in Human Longevity. 


Scotts mM>.—ft. Andrew’s Untiversity—The Greenock Infirmary—Fdin 
burgh Royal Infirmary—Scottish Interuniversity Sports. 


IrELAND.—The Belfast Ophthalmic Hospital. 
Vaccination and Small-pox. 
AssociATION INTELLIGENCE. SpreciaAL CORRESPONDENCE. CORRE- 


SPONDENCE. Poor-LAw MeEpicAL SERVICE, MeEbICO-PARLIAMENTARY. 
Mepicau News, &c. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZA GREAT BASIN of the 
NILE, and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird or Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with g Maps and 50 
Illustrations. Second Edition, 24s. 


Second Edition, with corrections and additions. Thi day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 
“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be ro doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Z.xaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s, 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. Lfust published. 


SIR C. W. DILKE’S “GREATER BRI- 
TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS- 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assistant-Military Secretary to Lord Napier of Magdala. 
8vo, 9s. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made cine Oe Progress of the British 
Expedition to that Country in 1867-68. By T. BLanrorp, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 215, 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp Patcrave. Fifth and Cheaper Edition, with 
Mapand Plan. Crown 8vo, 6s. ° 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the French of E. Van Bruys- 
SEL. Edited by the Author of “‘ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
-onnection with its Physical Geology. By Gerkig, F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, tos. 6a. 

“ Few things could be more delightful than a Scotch tour, with Mr, 

Geikie’s book in the knapsack.”—Guardian. 


- MACMILLAN & CO., LONDON. 


MACMILLAN & NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, ars. [This day. 

“These very original volumes have all the value their author claims for 
them and more. They give us ina pleasant way a vivid insight into the 
virtues and eccentricities of a doomed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, telling touches. ..... They will 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic ; and 
the originality of their ideas and the quaintness of their language give 
them a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value. ’ 
—FPall Mall Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER- 
MONS, ADDRESSES, and REVIEWS. 

Contents :—On Improving Natural Knowledge ; Emancipation—Black 
and White; A Liberal Education; Scientific Education; the Study of 
Zoolegy: Physical Basis of Life; Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 
HUXLEY’S “ Lay Sermons, Addresses. and Reviews is 


DYNAMICS of NERVE and MUSCLE. 
By C. B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hospital, &c. Crown 8vo, 8s. 6d, [This day. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincstey. With Numerous 
lilustrations. [ln the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, ‘Cambridge. (ln the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown 
8vo, os. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.”"—British Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. ([/x the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, 9s. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, tos. 6d. 

Con’rents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
High German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS, 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra 
tions and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO, LONDON. 
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ART, 


PICTORIAL AND 


INDUSTRIAL. 


No. 1o (APRIL). 


CONTENTS :— 


ArT Topics OF IMMEDIATE INTEREST : 
XIV. Art CoMPETITIONS. 
XV. ART FACTORIES, 

2. TH& PORTRAIT OF AN OLD Lapy. By Rembrandt. 
3. A REFLECTION ON THE HyDE PARK MEMORIAL. 
4. Own.” (The Picture by H. S. Marks, A. R.A.) 
5. VAGARIES AS TO ORNAMENT. 
6. ART-NOTES FROM PARIs. 
7. ART-BOOKs. 
8. THe ArtT-SCHOOLS OF FRANCE (continued). 


- 


9. Fine Art EXHIBITIONS: 
THE OLD MASTERS AT BURLINGTON HOUSE (2nd Notice). 
THE NEw BRITISH INSTITUTION. 

Mr. CHARLES BRAHAM’s COLLECTION. 

10, ‘THE Goop SISTER. (Picture by L, Perrault.) 
THE ART-TREASURES OF PARIS. 

12, MUSICAL AND DRAMATIC ART. 

13. THE SANCHI Tope, BHOPAL, CENTRAL INDIA. 

14. THE INTERNATIONAL EXHIBITION. 

15. ART-GossIP. 

16. CONTEMPORARY ART-CRITICISM, 


HELIOTYPE ILLUSTRATIONS: 


PORTRAIT OF AN OLD LaDy. By Rembrandt. 
“ FALSTAFFS OWN.” 


“THE GoopD SISTER.” By L. Perrault. 


From the Picture in the National Gallery. 
From the Painting by H. S. Marks, A.R.A. 
From the Picture in the Society of French Artists’ Exhibition. 


GATEWAY OF THE SANCHI TOPE, BHOPAL, CENTRAL INDIA. Froma Photograph taken for the Indian 


4. 
Government. 


London: SAMPSON LOW, SON, & MARSTON, 1838, Fleet Street, E.C. 


LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 
T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS__ Also Illustrated Catalogues of 
Lathes, Planing, Saving, Copying, and other Machines, may be had on application to the Works. 


FIDDIAN’S MICROSCOPE ILLUMI- 


NATOR, Price, Complete, £1 115. 64.—This very convenient and useful 
Lamp has been designed to combine the qualities of other Microscope Lamps, 
together with greater portability, the whole fitting into a brass tubular box, 
the exterior of which is covered with morocco leather, the lid ferming the 
stand of the Lamp. The metallic chimney, being telescopic, occupies a 
very small compass ; the condenser fits into the cell in front, which is also 


provided with plain and tinted glass for correcting the colour of the | 
flame. The reservoir is of brass, and will contain sufficient petroline for six | 


hours’ consumption. The entire Lamp fitting into the case from the top, 

escape of the oil is prevented. Size of Case: 6 inches ; diameter, 3} inches. 

JOHN BROWNING, Optical and Physical Instrument Maker tothe Royal 
Observatory, &c., &c., 111, Minories, London, ©. 


JOSEPH GILLOTT’S 


STEEL PENS. 
Sold by all Dealers throughout the World. 


CADBURY'S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the’ stren 

of the Homceopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. ‘‘ The rich- 
ness 1s thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.’”’—The Lancet. ‘‘ Cocoa treated 
thus will. we expect. prove to be one of the most nutritious, digestible, 
and restorative of drinks.’’—British Medicat Journal, 


Now ready, in x vol. 8vo, with Mapand Illustrations, price 155., 


NOTES on the NATURAL HISTORY of 
the STRAIT of MAGELLAN and WkST COAST of PATAGONTA, 
Made during the Voyage of H.M.S. Nassax in the years 1866, 67, 68, & 60. 
By ROBERT O. CUNNINGHAM, M.D., F.L.S., &c., Naturalist to the 
Expedition. 

EDMONSTON and DOUGLAS, Edinburgh ; HAMILTON, ADAMS, 
and Co., London, and all Booksellers. 


Now ready, in crown 8vo, price 5s., cloth, 


ESSAYS ON DARWINISM. By the 
Rev. THOMAS R. R. STEBBING, M.A., late Fellow and Tutor of 
Worcester College, Oxford. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 
THE SCOTTISH NATURALIST ; 
A QUARTERLY JOURNAL OF SCOTTISH NATURAL History. 
Edited by F. BUCHANAN WHITE, M.D. 


Orders for co and Subscriptions to be sent to Mr. A. T. Scott, Clydes- 
dale Bank, Perth. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic Ratnsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. ese specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 


at the Office, 63, Bleecker Street, New York.—Tuurspay, 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE 


To the solid ground 


Of Nature trusts the mind which 


builds for aye.” —WORDSWORTH 


No. 75, VOL. 3] 


THURSDAY, APRIL 6, 1871 


Registered as a Newspaper at the General Post Office] 


{All Rights are Reserved 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or poi at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., FSA. 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREA&T, 
LONDON, W. 
Directep sy ARTHUR VACHER. 


CRAUFURD COLLEGE, Maidenhead.— 
In addition to the usual Course, Practical Chemistry is now a part of the 
daily work of every pupil; the laboratories a~commodate 50 students. 
French and German are so taught as to be understood and spoken. The 
College has a gymnasium, tepid swimming-bath, and playing fields. 75 per 
cent. of its candidates gained honours at the Cambridge Local Examinations, 
1869 and 1870. Reference is kindly allowed to J. D. Morell, Esq., LL.D., 
one of Her Majesty’s Inspectors of Schools, Beckenham, Kent. 


THE UPPER and MIDDLE SCHOOLS, 
Peckham, London, S.E. 19th Year. (Near the Peckham Rye Station, 
South London Line—Terminus, London Bridge or Victoria.) Conducted by 
JOHN YEATS, LL.D., &c., University of Glasgow. SUMMER TERM 
commences May rst, 1871. 

See, as special characteristics of instruction :—‘‘ The Natural History of 
the Raw Materia's of Commer-e. Also, “ Technical History ; or, Skilled 
Labour applied to Production.” By Dr; YEATS. CassExu and Co. 


CHIGWELL GRAMMAR SCHOOL, 
LONDON, N.E.—(New Scheme, 1871.)—This School is recognised as a 
Science School by Government. Botany, Physiology, and Chemistry are 
r-gularly taught.—There is a good Laboratory. Inclusive fees 60 guineas. 
For Prospectuses, &c., apply to the School Secretary. 


KING’S COLLEGE, LONDON. Natural 
PHILOSOPHY.—Professor W. G. ADAMS will deliver a Course of 
Lectures on Optics and Astronomy on Thursdays at 2 P.M., commencing on 
Thursday, April 2oth. There will also be a Course of Lectures on Elemen- 
tary Mechanics, Pneumatics, and Heat, commencing on the same day at 
1145 4.M. There will also be a Course of Practical Demonstrations on 
Electricity and Magnetism in the Physical Laboratory, on Fridays at 10.20 
A.M., commencing on Friday, April 21st. Each Course may be attended 
separately —Fee for the Three Courses combined, £6 6s. 


PROFESSOR DUNCAN, F.R.S., will 
commence a Course of 25 Lectures at King’s College, London, on April 24th. 
Days m., Wednesday, 1 P.M., Friday, 3.30 P.M. Subject: 
—** Stratigraphi ology, with especial reference to Mining.” The Lec- 


LYELL’S MANUAL OF GEOLOGY, 
Now Ready, with 600 Illustrations, Post 8vo, gs. 


THE STUDENT’S ELEMENTS OF 


GEOLOGY. By Sir CHARLES LYELL, Bart., F.R.S. Author of 
“ Principles of Geology ;” ‘‘ The Antiquity of Man,” &c. 


“The work before us may be regarded as an almost perfect introduction to 
the sciences of geology and palzontology. Sir Charles Lyell has admirably 
abridged some portions of his larger work, and has adverted briefly to some 
of the more important recent discoveries. He has entirely succeeded in his 
attempt to unite brevity with the copiousness of illustration, which is almost 
a necessity in a volume intended for beginners.” —Z.xaminer. 


*- Sir Charles Lyell has brought out this work instead of a seventh edition 
of his ‘Elements of Geology,’ which was demanded. He has done his best 
to make the work available to Students. The profound knowledge which is 
conveyed in clear language, assisted by the illustrative cuts, will materially 
assist the student in the attainment of his object.” —Civsl Service Gazette 


JOHN MURRAY, Albemarle Street. 


ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS, 


TRANSACTIONS OF THE SOCIETY. 


Vol. VII., Part 5, price 44s., is now ready, It contains Papers by :— 
Mr. P. L. SCLATER, F.R.S. On certain Species of Deer, now or lately 
living in the Society’s Menagerie. (Twelve Coloured Plates.) 


PROFESSOR OWEN, F.R.S. On Dinornis(Part XV.). Containing a de- 
scription of various bones of Aptornis defossor Owen, from near Oamaru, 
Middle Island, New Zealand, with additional observations on Aftornis oti- 
diformis, on Notornis Mantelli, and on Dinornis curtus. (Five Plates.) 


PROFESSOR OWEN. On Dinornis(Part XVI). Containing notices of 
the internal organs of some species, with a description of the brain and some 
nerves and muscles of the head of the Apteryx Australis. (Three Plates.) 

PROFESSOR W. PETERS. Contributions to the knowledge of Pectina- 
tor, a genus of Rodent Mammalia, from North Easteru Africa, (One co oured, 
and Two uncoloured Plates.) 


To be obtained at the Society’s Offices, 11, Hanover Square, W.; at 
Messrs. LonGMans’, Paternoster Row, E.C. : or through any Bookseller, 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
sun of £1 1s. per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications cannot be sent out BY Post, but age flelivered 
Gratis at any address within the Metropolitan Districts. : 


THE ORIGIN OF LIFE. 


On Wednesday next, in 1 vol. post 8vo, with very numerous Illustrations en- 
graved oa Steel, price 18s. clozh 


THE BEGINNING, ITS WHEN AND 
ITS HOW. By MUNG) PONTON, F.RS.E. 


tures be open to the public on the payment of the usual fee. Apply to 
College, W.C. = 


the Secretary, King’s 


London : LONGMANS, GREEN, & CO., Paternoste: Row. 
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CONTEM PORARY REVIEW. 
5. 6d. Monthly. 


Contents for A ale Contents for March. 
Th: Franco-German War. By | The Reconstitution of England. 
Joseph Mazzini. y J. M Luilow. 
Congregationalism and the Church | | Reform of the Church Services. 
of England. Bythe Rev. J. Llewelyn | By the Rev. J. M. Capes. 
avies. | Mr. Wallace on the Conservation 
On the Emotion of Conviction. By | of Native Races. By the Rev. Canon 
Walier Bagehot. | Tristram, 
English Belfries and Belgian Caril-| The Pope and the German Cathe- 
lons. By the Rev. H. R. tlaweis. lics on ** The Theory of the Soul.” 
An Imperial Confeder. tion. By By Professor Frohschammer. 
the Author of “ Ginx’s Baby.” The War and General Culture. 
The Bi hops and the Revision of Conversations. By the Author of 
the Bible. By the Rev. John Hunt. | “ Friends in Council.” No. 10. 
Physical Life Theories and Religi-| Ocean Currents: Researches in 
ous Tho igh*. By Dr. Lionel S. Beale. the /orcupine. By Dr. W. B. 
Trades’ Unions, Strikes, and Lock- | Carpenter. 
outs. In replyto Mr. George Potter. | Sick Trans and Volunteer Aid 
By Samuel Fothergill |in War. By ¢. Berkeley Hill. 
The Spiritual Theory of Another! The Future of France and Prussia. 
Life. By the Rev. John Service. | By Professor Dowden. 
The Classical Pronunciation of | Mr. Hutton as Critic and Theolo- 
atin. Ry the Very Rev. C. Meri-| | Sian. By S. D. Collet. 
vale, D.C. L., Dean of Ely. 


STRAHAN & oo. Ludgate Hill. 


THE E 


“NEW WORK BY JOHN TYNDALL, LL.D, F.R.S. 
This day is published, in 1 vo’. 8vo, price ras., 
FRAGMENTS of SCIENCE for UN- 


SCIENTIFIC PEOPLE; a Series of ee Essays, Lectures, and 
Reviews. By TYNDaxt, LL.D., F.R.S 


London : GREEN, co., Row. 


MICROSCO PIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerais. “Also the Micxoscovic Ratnsow, the most in- 
teresting and brilliaut combination of ever-changing minute colours. 2s. or 

th for 42 stamps, post tree. These specimeris are pronounced the most 
charming objects yet seen under the org and their choiceness renders 
them invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Lee 


SCIENTIFIC. WORKS, 


Second Ed‘tion, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 [llustrations. Medium 8vo, 21s, 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATLER AND 
FORCE, A Series of Scientific Essays. By Josep Joun Murpuy. 
Two vols. 16s. 


FORCE AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical Principles of Energy graphi- 
cally discussed in_ their Relations to Physical and Morphological 
Developmen’. By C F. Winstow, ]1.D. 8vo, 145. 


FIRST PRINCIPLES of CHEMICAL 
PHILOSOPHY. By Jostan P. Cook, jun., Ervine Professor of Che- 
mistry and Mineralogy in carvard College. Crown 8vo, 125. 


A HISTORY of CHEMICAL THEORY. 
From the Age of Lavoisier to the present time. By Ap. Wurtz. Trans- 
lated by H. Waits, F.R S. Crown 8vo, 6s. 


A PHYSICIAN’S PROBLEMS. By 


Seems Eram, M.D, M.R.C.P. Contents: Natural Heritage—On 

Degenerations in Maa—On Moral and Criminal _Epidemics—Body v. Mind 
—lIllusions and UHallucinations—On S and Abstrac- 
tion. Crown 8vo, 9s. 


“* A book presenting a great body of suggestive opinion * some of the 
most vital questions relating to human life and 
magistrates, clergymen, ical men and parents, should pron and inwardly 
digest.”— £.xaminer, 


COMPARATIVE LONGEVITY in MAN 
LOWER ANIMALS, By E. Ray Lanxester. B.A. Crown 


WORKS on CRYPTOGAMIC BOTANY, 


published by EDUARD KUMMER, in Leipzig. 


Rabenhorst, Dr. L., ‘ Flora Europxa Algarum,” —_ dulcis et subma- 
rine. Cum figuris generum omnium xylograp 
Sectio Algas di was pl Bvo. 1864. 6s. 
Sectio 11.—“ as phycoch eas 8vo. 1865. 75, 
Secrio 111 —‘ chlorophyllophiceas, melanophyceas et thodo- 
phiceas complectens. 8vo. 1868. 10s. 
Rabenhorst, Dr. L, Beitrige zur nihern Kenntniss und Verbreitung 
der Algen.” 
Hert 1t.—With Seven Plates. 4to. 1863. 4s. 
Hert 11.—With Three Plates. 4to. 1865. 55. 
Rabenhorst, Dr. L., ‘** Die Siis Diat (Bacillarien).” Fiir 
Freuade der Mikroskopie bearbeitet. With Ten Plates. 4to. 1853. 6s. 
Rabenhorst, Dr. L , “ Kryptogamen-Flora von Sachsen, der Ober-Lausitz 
Thuringen und N ordbshmen,” mit Beriicksichtigung der benachbarten 
Lander. 
1.-—-‘‘ Algen im_ weitesten Sinne, Leberund Lanbmoose.” 200 
Illustrations, of all species of Algae. 8vo. 1863. 10s. 
VoL. 11.—“‘ Die Flechten.” many Ilustrations of all genera 
of Lichens. 8vo. 1870. 7s. 


WILLIAMS “er NORGATE, 
14, Henrietta Street, Covent Garden, London ; 
and 20, South Frederick Street, Eiiahungh. 


BRITISH NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODERMs, 
MICROSCOPIC OBJECTS, &e., which he offers for Sale either in Sets or 
as single specimens :— 


Marine Shells .. .. 50 Species, too specimens, 158. 
Land and Fresh-water 50 ,, 100 15s. 
British Fossils .. .. 50 4, 155. 


Targer Series from Two to Ten Guineas and upwards, according to com- 
pleteness. 
May be viewed and Catalogues had on application to 


THO*. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
London, W.C. 


Price sd. every Friday—Annual Subscription, 24. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CoNTENTS FOR APRIL £: 
Aya Lectures on the Heat of the Body. By S. J. Gee, M.D- 
K.C.P. Lecture II. concluded. 


yet on Dermatology. Delivered at the ponte College of Surgeons of 
England. By E. Wilson, F.R.S. Lecture VI. concluded. 


Abstracts of Croonian Lectures on Some Points connected with the Elimi- 
nation of Nitrogen from the Human Body. By E, A. Parkes, M.D., F.R.S. 
Lecture III. 


Therapeutic By Dr. S. W. Fisher. 

Obstetric Memoranda. By W. W. Jones, Esq. 

Short Tour through Ambulances of Brussels and Paris during the early 
part of March. By H. Cooper, Esq. 

Remarks on Sk‘n Grafting. By G. H. B. Macleod, M.D., F.RS.E., 
F.R.C.S.E. (With Engraving.) 

Notes on Consumption. By R. P. Cotton, M.D., F.R.C.P. 

Clinical Memoranda. By H. N. Hardy, Esq., and Dr. C. E. Saunders. 

Professor Flower’s Hunterian Lectures. VI. 


Hospitat Rervorts.—St. Mary’s Hospital: Cases under the Care of Mr. 
Gascoyn and Dr. Sibson. Middlesex Hospital. Richmond Surgical Hospital: 
Syphilitic Laryngitis. Under the ques of Dr. W. Stokes. Huli General In- 
firmary : Cases under the care of Dr. Lunn, 


Reports OF SOcIgrIEs. 

Reports AND ANALYsSES.— Newnham's Condensed Milk—Dunn and 
Hewett’s Cocoa and Miik—Alcoholic Solution of Sulphurous Acid. 

Physiological and Pathclogical Notes. 


Leapinc Artictes.—Our Lunacy Systems, II.—Genesis and Develop- 
ment—The Imimate Pathology of Leukzmia. 


Tue Werx.--Medical Items—University College Hospital—The West- 
minster Hospital—The Lectures at the Royal College of Surgeons, etc. 


ScoTLanp.—The Close of the Medical Session in G! —The Mori- 
sonian Lectures—Edinburgh University Medical Sch ip for Women, 
etc. 


IrELAND —The Chair of Natural History at Belfast—Richmond Surgical 
Hospital, Dublin, 
Royal College of Surgeons. Vaccination and Small-pox. 


Sprectat Corresronvence. Poor-Law Mepicat Service. Associa- 
TION INTELLIGENCER. CORRESPONDENCE. 
Osituary. News. 


d. 


MACMILLAN & CO., LONDON. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZ\ GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 
the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions. Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird or Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols, crown 8vo, with g Maps and 50 
Illustrations. Second Edition, 24s. 


Second Edition, with corrections and additions. Thi day. 
CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 


“Whatever may be the epinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable lies."—E.xaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, ras. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 
Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra feap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. L¥ust published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1£€6-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS- 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
mae late Assistant-Military Secretary to Lord Napier of Magdala. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made Guinn te Progress of the British 
Expedition to that Country in 1867-68. By T. BLAnror», late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 21s. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp PatGcrave. Fifth and Cheaper Edition, with 
Mapand Pian. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the Frenchof E. Van Bruys- 
SEL. Edited by the Author of “‘ The Heir of Redclyffe.” Crown 8vo, with 
lllustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
vonnection with its Physical Geology. By F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, 10s. 6a. 

“Few things could be more delightful than a Scotch sour, with Mr, 
cikie’s book in the knapsack.”—-Guardian. 


MACMILLAN & CO., LONDON. 


MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 21s. [This day. 

“These very original volumes have all the value their author claims for 
them and more. They give us ina pleasart way a vivid insight into the 
virtues and eccentricities of a doomed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, telling touches. ..... They will 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic ; and 
the originality of their ideas and the quaintness of their language give 
them a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value. ’ 
—Fail Mall Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER-.- 
MONS, ADDRESSES, and REVIEWS. 

ConTENTS :—On Improving Natural Knowledge ; Emancipation—RBlack 
and White; A Liberal Education ; Scientific Education; the Study of 
Zoology: Physical Basis of Life; Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 
— HUXLEY’S “ Lay Sermons, Addresses. and 
vO, 25. is day. 


DYNAMICS of NERVE and MUSCLE. 


By C. B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hespital, &c. Crown 8vo, 8s. 6d, [Thts day. 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon Kincstzy. With Numerous 
lilustrations. (ln the Press. 


THE ANALYTICAL THEORY of the 


CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. (l% the Press. 


ON THE GENESIS OF SPECIES. By 
= GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
VO, OS. 

“Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —Sritish Medical Fournal, 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [J the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 


Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

Con'rents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
Hig} German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 
LESSONS in ELEMENTARY PHY- 


SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra. 
tions and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO, LONDON, 
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ART, 


PICTORIAL AND 


INDUSTRIAL. 


No. 10 (APRIL). 


CONTENTS :— 


Akt Topics OF IMMEDIATE INTEREST: 
XIV. Art COMPETITIONS. 
XV. ART FACTORIES, 
. THe PorTRAIT OF AN OLD Lapy. By Rembrandt. 
. A REFLECTION ON THE HyDE PARK MEMORIAL. 

FatsraFF’s Own.” (The Picture by H. S. Marks, A. R.A.) 

. VAGARIES AS TO ORNAMENT. 

. ART-NOTES FROM PArRIs. 

. ART-Books. 

8. THE AR?T-SCHOOLS OF FRANCE (continued). 


| 


9. Fine Art EXHIBITIONS: 
THE OLD MASTERS AT BURLINGTON HOUSE (2nd Notice). 
Tue New BritTIsH INSTITUTION. 

Mr. CHARLES BRAHAM’S COLLECTION. 
. “THe Goop SIsTER. (Picture by L, Perrault.) 
THE ART-TREASURES OF PARIS, 
. MUSICAL AND DRAMATIC ART. 
. THE SANCHI TOPE, BHOPAL, CENTRAL INDIA. 
. THE INTERNATIONAL EXHIBITION. 
15. ART-GossIP. 
16. CONTEMPORARY ART-CRITICISM. 


HELIOTYPE ILLUSTRATIONS: 


PORTRAIT OF AN OLD LADy. 


By Rembrandt. From the Picture in the National Gallery. 


“ FALSTAFF’S OWN.” From the Painting by H. S. Marks, A.R.A. 


“THE GooD SISTER.” By L. Perrault. 


Government. 


From the Picture in the Society of French Artists’ Exhibition. 
GATEWAY OF THE SANCHI TOPE, BHOPAL, CENTRAL INDIA. 


From a Photograph taken for the Indiaa 


London: SAMPSON LOW, SON, & MARSTON, 188, Fleet Street, E.C. 


OBSERVATORIES, EQUATORIAL TELESCOPES, ASTRONOMICAL CLOCKS, LEVELS, ETC. 


T. COOKE & SONS, 
Opticians to H.R.H. the late Prince Consort, the Royal Family,and Her Majesty's Home and Indtan Governments 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astronomical Clocks, Theodolites, Levels, 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on application to the Works. 


Six Medals awarded tof. S. Fry & Sons. 


EXTRACT OF COCOA. 


Manufactured by 
J. S. FRY & SONS. 


This very agreeable preparation, consisting exclusively of choice Cocoa 


Nibs, deprived of the superfluous oil, is guaranteed to be perfectly pure, and | 


can be strongly recommended to those whose state of health renders a light 
diet essential, or whose nervous system would be unfavourably affected by the 
use of tea or coffee. 


London, E.C. 


JOSEPH GILLOTT’S 


PENS. 
Sold by all Dealers throughout the World. 


Absolutely genuine, economical, being abont three times the’ strength 
of the Homeopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved. ‘The rich- 
ness 1s thus overcome in a manner far preferuble to the impoverishment 
of the Cocoa by dilution or Adulteration.”’—The Lancet. ‘* Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestible, 
and restorative of drinks.”— British Medicat Journal, 


Now ready, in 1 vol. 8vo, with Map and Illustrations, price 15s., 


NOTES on the NATURAL HISTORY of 
the STRAIT of MAGELLAN and WEST COAST of PATAGONIA, 
Made during the Voyage of H.M.S. Nassax in the years 1866, 67, 68, & 69. 
By ROBERT O. CUNNINGHAM, M.D., F.L.S., &c., Naturalist to the 
Expedition. 

EDMONSTON and DOUGLAS, Ed nburgh; HAMILTON, ADAMS, 
and Co., London, and all Booksellers. 


FIDDIAN’S MICROSCOPE ILLUMI- 


ae A | NATOR, Price, Complete, £1 11s. 6¢.—This very convenient and useful 
A sample sent post free on application. Bristol, and at 252, City Road, | 


Lamp has been designed tocombine the qualities of other Microscope Lamps, 
together with greater portability, the whole fitting into a brass tubular box, 
the exterior of which is covered with morocco leather, the lid ferming the 
stand of the amp. The metallic chimney, being telescopic, occupies a 
very small compass ; the condenser fits into the ceil in front, which 1s also 
provided with plain and tinted glass for correcting the colour of the 
flame. e reservuir is of brass, and will contain sufficient petroline for six 
hours’ consumption. The entire Lamp fitting into the case from the top, 
escape of the oil is prevented. Size ot Case: 6 inches ; diameter, 3} inches. 
JOHN BROWNING, Optical and Physical Instrument Mxker to the Royal 
Observatory, &c., &c., 111, Minories, London, ©. 


HOLLOWAY’S OINTMENT and PILLS. 


—ORDER and EASE.—These remarkable remedies surpiss every other 
med‘cine for general family use. Their action is alterative, anodyne, tonc, 
and healing. The Ointment has only to be perseveringly rubbed twice a 
day over any afflicted organ to penetrate to it, regulate and soothe it. Is 
tonic properties are obtained through the wholesome influence it exerts when 
rubbed over the stomach and liver, on both of which it produces the happiest 
effects, by making their secretions abundant and natural. Holloway’s puri- 
fying pills should be simultaneously taken. The combined action of these 
safe yet potent remedies over the stomach, liver, bowels, kidneys, muscles, 
and nerves, is immediate, beneficial, and lasting. Holloway’s preparations 
“restore order, ease, strength, and happiness. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 63, Bleecker Street, New York.—Tuurspay, April 6, 1871 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


* 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 76, VOL. 3} 


THURSDAY, APRIL 13, 1871 


Registered as a Newspaper at the General Post Office) 


(All Rights are Reserved 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 


Aibemarle Street, Piccadilly, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1871. 
Subscribers of Two Guineas are admit.ed to all the Courses.—Lecture 

Hour 3 o’cldc 

Wituiam Pencetty, Esq., F.R.S., F.G.S.—Three Lectures “On the 
Geology of Devonshire; especially of the New Red Sandstone.” On 
Tuesdays, April 18, 25, ard May 2. Subscription. Half a Guinea. 

Cuartes Brooke, Esq., M.A., LL.D., Force 
and Energy.” On Tuesdays, May 9 and 16. Half a Guinea. 

Rev. Pror. Haucuton, M.D., F.R.S.—Three Lectures ‘‘ On the Principle 
of Least Action in Nature, as Illustrated by Animal Mechanics.” On 
Tuesdays, May 23, 30, and June 6. Half a Guinea. 

Pror. TynDAtt, LL.D., F.R.S.—Eight Lectures “On Sound.” On Thurs- 
days, April 20 to June 8. One Guinea. 

Joseru Norman Lockyer, Esq., F.R.S.-Eight Lectures ‘‘ On Astronomy.” 
On Saturdays, April 22 to June 10. One Guinea. 

The Friday Evening Meetings will recommence on April 21. (PRor. 
Biack1g.—*‘ On the Pre-Socratic Philosophy”) ‘The succeeding Discourses 
will probably be given by Prof. Odling, Mr. W. S. Ralston, Prof. Huxley, 
Col. Jervois, Prof. Rankine, Prof. Andrews and Prof. Tyndall. To these 
Meetings Members and their Friends only are admitted. 

Gentlemen desirous of becoming Members are requested to apply to the 
Secretary. 

New Members can be proposed at any Monthly Meetings. When pro- 
posed. they are admitted to all the Lectures, to the Friday Evening Meetings, 
and to the Library and Reading-Rooms ; and their Families are admitted to 
the Lectures ata reduced charge. Payment:—First year, ‘fen Guineas ; 
afterwards, Five Guinea’ a year ; or a composition of Sxty Guineas, 

Prospectuses (when prepared) may be had in the hall. 


April, 1877. H. BENCE JONES, Hon. Sec. 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square. 
Monday, 17th inst., at 8 p.m. 

Papers to be read :-— 
I.—“ The Position of the Australian Languages.” By Dr. W. H. I. BLeex. 
II.—“‘ Comparative Table of the Australian Languages.” By Rev. G. 
TAPLIN. 
III.—‘‘ Mental Characteristics of Primitive Man, as exhibited in the Abori- 
gines of Australia.” By C. Sranitanp Wake, Esq. 


J. FRED. COLLINGWOOD, Secretary. 


UNIVERSITY OF EDINBURGH. 
Fellowship in Paleontology and Geology. 

The Competition for ‘‘The Falconer Memorial Fellowship” in Palzon- 
to ogy and Geology will take place in the College on 24th October, 1871, at 
Fleven u’clock. ‘ihis Scholarship, which is of the Annual Value of about 
£100, tenable for two years, is open to Graduates in Science and Medicine 
of this University, of not more than three years’ standing at the time of the 
Competition, 

For further particulars see University Calender. 


8th April, 1871, JOHN WILSON, Sec. Sen, Acad. 


KING’S COLLEGE, LONDON. Natural 
PHILOSOPHY.—Professor W. G. ADAMS will deliver a Course of 
Lectures on Optics and Astronomy on Thursdays at 2 P.M., commencing ou 
Thursday, April zoth. There will also be a Course of Lectures on Elemen- 
tary Mechanics, Pneumatics, and Heat, commencing on the same day at 
1145 A.M. There will also be a Course of Practical Demonstrations on 
Electricity and Magnetism in the Physical Laboratory, on Fridays at 10.20 
A.M., commencing on Friday, April 21st. Each Course may be attended 
separately.—Fee for the Three Courses combined, £6 6s. 


PHYSIOLOGICAL LECTURES.--King’s 
College, London The Fourth Summer Evening Course, by I. BURNEY 
YEO, M.B., will commence on Wednesday, April the 26th. Subjects of 
the Course :—The Structure and Action of the Organs of Digestion, Absorp- 
tion, Circulation, Respiration, and Secretion in Man and Animals, Fee for 
the Course, One Guinea. 

For further particulars, apply to 


J. W. CUNNINGHAM, Sec. 


THE UPPER and MIDDLE SCHOOLS, 
Peckham, London, S.E. 19th Year, (Near the Peckham Rye Station, 
South London Line—Terminus, London Bridge or Victoria.) Conducted by 
JOHN YEATS, LL.D., &c., University of Glasgow. SUMMER TERM 
commences May rst, 1871 


See, as special characteristics of instruction: —‘‘ The Natural History of 
the Raw Materials of Commerce. Also, “‘ Technical History ; or, Skilled 
Labour applied to Production.” By Dr. YEATS. Cassetu and Co. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN-. 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 
LONDON, W. 
DirectEp sy ARTHUR VACHER. 


ROYAL SOCIETY OF LITERATURE. 


—The General Anniversary Meeting of the Society for the Election of the 
President, Vice-Presidents, Council, and Officers for the ensuing year, and for 
other Business, will be held on Wednesday, the rgth instant, at the Society’s 
House, St. Martin’s Place, Trafalgar Square. 


The Chair will be taken at Half-past Four o'clock precisely. 
W. S. W. VAUX, Secretary. 


ECLIPSE OF THE SUN.—Copies of 


the Photographs, taken at Syracuse, are now ready. Carte size, 1s. each ; 
Transparencies for Lantern, 4s. 6d. each. 


A. BROTHERS, 14, St, Anne’s Square, Manchester. 
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SGIENTIFIG WORKS. 
Second Edition, with the most Recent Discoveries and Additional Illustrations. 
PROFESSOR ROSCOE’S “SPECTRUM 


ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATLER AND 
FORCE. A Series of Scientific Essays. By JoserH JouHn Murruy. 
Two vols. 8vo, 16s. 


FORCE AND NATURE. ATTRAC- 
TION AND REPULSION. The Radical of 
cally discussed in_ their Relations to Physical and Morphological 
Development. By C. F. Winstow, ]4.D. 8vo, 145. 


FIRST PRINCIPLES of CHEMICAL 
PHILOSOPHY. By Jostan P. Cook, jun., Ervine Professor of Che- 
mistry and Mineralogy in Harvard College. Crown 8vo, 12s. 


A HISTORY of CHEMICAL THEORY. 


From the Age of Lavoisier to the present time. By Ap. Wurtz. Trans- 
lated by H. Warts, F.R.S. Crown 8vo, 6s. 


A PHYSICIAN’S PROBLEMS. By 
Cuartes Eram, M.D., M.R.C.P. Contents: Natural Heritage—On 
Degencrations in Man—On Moral and Criminal Epidemics—Body v. Mind 
—lIllusions and Hallucinations—On Somnambulism—Reverie and Abstrac- 
tion. Crown 8vo, 9s. 

“ A book presenting a great body of suggestive opinion on some of the 
most vital questions relating to human life and character, all statesmen, 
magistrates, clergymen, medical men and parents, should study and inwardly 

igest."—Lvaminer, 


COMPARATIVE LONGEVITY ia MAN 
LOWER ANIMALS, By E, Ray Lanxester, B.A. Crown 
vo, 45. 6d. 


HEREDITARY GENIUS. An Inquiry 


into its Laws and Consequences. By Francis GALTON, F.R.S. 8vo, 12s. 
“*A most able and instructive book.”— Times. 
Mr. Darwin, in his “ Descent of Man,” says:—‘‘ We know through the 
adinirable labours of Mr Galton that genius, which implies a wonderfully 
complex combination of high faculties, tends to be inherited.” 


THE PHYSIOLOGY and PATHOLOGY 
of MIND. By Henry Maupstey, M.D. Lond., Physician to the West 
London Hospital, &c. New and Revised Edition, 8vo, 16s. 


THE MAD FOLK of SHAKESPEARE. 


Psychological Lectures. By J. C. Bucknitt, M.D., F.R.S. Second 
Edition, Crown 8vo, 6s. 6d. 


ACADIAN GEOLOGY: the GEOLO- 
GICAL STRUCTURE, ORGANIC REMAINS, AND MINERAL 
RESOURCES OF NOVA SCOTIA, NEW BRUNSWICK, AND 
PRINCE EDWARD ISLAND. By J. W. Dawson, LL.D., F.R.S., 
F.G.S. Second Edition, revised and enlarged, with Geological Maps and 
Illustrations, 8vo, 18s. 


WORDS AND PLACES; or, Etymolo- 


ical Illustrations of History, Ethnology, and Geography. By the Rev. 
Taytor. Second Edition. Crown 8vo, 12s. 64. 


HOW CRC?S GROW. A Treatise on 


the Chemical Composition, Structure, and Life of the Plant, for Agricultural 
Students. With numerous Illustrations and Tables of Analyses. By S. W. 
Jounson, M.A. Revisee, with dditions, and adapted for English 
use, by A. H. Cuurcn, M A., and W. T. Dyer, B.A. Crown 8vo, 8s. 6d. 


STRONG DRINK and TOBACCO 
SMOKE: THE STRUCTURE, GROWTH, AND USES OF MALT, 
HOPS, YEAST, AND TOBACCO. By Henry P. Prescott, F.L.S. 
With 167 Original Illustrations, engraved on Steel. 8vo, 7s. 6d. 


MACMILLAN & CO., LONDON. 


Price 52. every Friday—Anaual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CoNTENTS FOR APRIL 8: 


Gulstonian Lectures on the Heat of the Body. By S. J. Gee, M.D. 
ER. Lecture III. 

Clinical Lecture on a Case of Lead-Poisoning, Treated with Iodide of 
Petassium. By H. Thomson, M.D. 

Clinical Remarks on the Treatment of Nocturnal Enuresis and an Allied 
Affection. By J. B. Bradbury, B.A., M.D., M.R.C.P. 

On the Mortality of the Government Convict Prisons of England. By J. 
D. Rendle, M.D. 

The Registration of Sickness. DBy E. T. Wilson, M.B. Oxon, F.R.C.P. 

Notes on a Case of Acute Atrophy of the Liver. By G. Clements, Esq. 

The Germ-Theory. By D. W. Williams, M.D., M.R.C.P. Lond. 

Professor Flower’s Hunterian Lectures. VII. 

Clinical Memoranda. By J. Bell, Esq.,and Dr. E. Drummond. 

Hosritat Revorts. — Notes on the Medical Treatment of Fibrous 
Disease of the Uterus beyond Surgical Interference. Guy’s Hospital: Dr. 
J. B. Hicks ; Dr. J. J. Phillips. Great Northern Hospital: Dr. G. C. P. 
Murray. The Hospital for Women: Dr. P. Smith; Dr. A. Meadows ; Dr. 
H. Smith; Dr. A. W. Edis. 

Reviews and Notices. 

LeapinG Artictes.—A Lame Apology—Pharmacopcial Nomenclature— 
Sanitary Reform. 

Tue Werex.—Medical Items— Retirement of Mr. Cock — St. George’s 
Hospital—Relapsing Fever —Small-pox in Liverpool—The Repeal of the 
Contagious Diseases Acts—Medical Arrangements at the Easter Monday 
Review—Sir James Clark and the College of Chemistry—Accidents to Volun- 
teers—The United Seryice Medical School at Netley—Greenwich Hospital 
—Science-College for Newcastle-on-Tyne—Operations in Manchester—Un- 
certified Accoucheurs—Baby-Farming—Pangenesis—Small-pox in India— 
College of Physicians, London—Remarkab'e Recovery from Bullet-Wounds. 

ScoTLanp.—Female Medical Students in Edinburgh—Lady Students in 
the Edinburgh Royal Infirmary—The Edinburgh University on St. Andrew's 
and its Medical Degrees. 

IkELAND.—Tipperary Medical Protective Association. 

VACCINATION AND SMALL-POX. ASSOCIATION INTELLIGENCE. REPORTS 
or Societies. CORRESPONDENCE. Poor-Law MEpIcaL Service. Mepi- 
cAL News. 

THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


CLARENDON PRESS PUBLICATIONS. 


Demy 8vo, 16s., with 12 plates. 


FORMS OF ANIMAL LIFE. Being 


Outlines of Zoological Classification Based upon Anatomical Investigation 
and Illustrated by Descriptions of Specimens and of Figures. By 
GEORGE ROLLESTON, M.D., F.R.S., Linacre Professor of Anatomy 
and Physiology in the University of Oxford. 


VESUVIUS. By Professor PHILLIPS. 


Contents :—Vesuvius at Rest—In Action—In the Nineteenth Century— 
Periods of Rest and Activity—Characteristic Phenomena— Form and 
Structure—Minerals—Lava and Ashes, &c. With numerous Illustrations. 
Crown 8vo, ros. 6d. 


“Contains much historical and scientific matter reduced to a pleasant and 
readable form. Of ihe volume as a whole, we can only speak in terms of the 
highest praise, and we regard it as a work which deserves a place on the 
shelves of every student of physical science.” —Z.xaminer. 


“ A work of high value both to the student and to the tourist on the shores 
of the Bay of Naples.” —Pad/ Mall Gazette. 


Recently published, in crown 8vo, price 7s. 6d. 


EXERCISES in PRACTICAL CHEMIS- 
TRY: Qualitative Analysis. By A. G. VERNON HARCOURT, F.R.S., 
Lee’s Reader in Chemistry at Christ Church, Oxford, and H. G. MADAN, 
F.C.S. With numerous Illustrations. 


‘* The plan of the book appears to us to be admirable, and the directions 
given for performing the various operations involved in the course are 
wonderfully precise and clear.”—Chemist and Druggist. 


Second Edition, with Solutions. 


CHEMISTRY FOR STUDENTS. By 
A. W. WILLIAMSON, Phil. Doc., Professor of Chemistry, University 
College, London. Extra fcap. 8vo. Cloth, price 8s. 6d. 

“This volume is really a too rare example of what a good elementary text- 
book in any science ought to be; the language brief, simple, exact ; the 
arrangement logical, developing in lucid order principles from facts, and 
keeping theory always dependent upon observation; a book that keeps the 
reason of the student active while he strives to master details difficult but 
never without interest, and that furnishes him with means for practising him- 
self in the right management of each new tool of knowledge that is given to 
him for his use.”—Z.xamtiner. 


OXFORD: Printed at the CLARENDON PRESS, and Published by 
MACMILLAN & CO., LONDON, Publishers to the University. 
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MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 


MITFORD, Second Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 2rs. [This day. 

‘* These very original volumes have all the value their author claims for 
them and more. They give us ina pleasant way a vivid insight into the 
virtues and eccentricities of a doomed civilisation. They gece us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, telling touches... ... They will 

always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic ; and 
the originality of their ideas and the quaintness of their language give 
them a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value.’ 
—fall Mall Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER- 


— ADDRESSES, and REVIEWS. 

TENTS :-—On Improving Natural Knowledge ; Emancipation—Rlack 
White A Liberal Scientific Education ; the Study of 
Zoology: Physical Basis of Life: Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 
a HUXLEY’S “ Lay Sermons, Addresses. and Reviews.” Crown 


DYNAMICS of NERVE and MUSCLE. 
By C. B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hospital, &c. Crown 8vo, 8s. 6d, 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES. By the Rev. Canon KrincGstey. With Numerous 
Llustrations. [/n the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [lx the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown 
8vo, cs. 

‘Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —British Medical Fournad. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controv ersy. By H. CHARLTON BASTIAN, M.D., F. Professor 
of Pathological Anatomy in University College, London. Un the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. 


PROFESSOR SEELEY’S LECTURES 


AND ESSAYS. 8vo, 6d. 


BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZA GREAT BASIN of the 


NILE, and Exploration of the Nile Sources. New and Chcaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Hunters of the Hamran Arabs. With Maps, and im 
tions. Fourth and Cheaper Edition in One Vol. crown évo, 6s. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird ot Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols, crown 8vo, with g Maps and 50 
Illustrations, Second Edition, 24s. 


Second Edition, with corrections and additions, Thi day. 
CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 


“Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generaily regarded 
as inexplicable anomalies.” —Z.raminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RiO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 

By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s 


BIBLE TEACHINGS in NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; 
Lord’s Allegory. Globe 8vo, 6s. 


or, The Analogies of Our 
[¥ust published. 


SIR C. W. DILKE’S ‘“‘GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS. 


SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assistant-Military Secretary to Lord Napier of Magdala. 


8vo, 95. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made oy Progress of the British 
Expedition to that Country in "867-68. B T. BLANForD, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 


Map, 2ts. 


Conrents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics. 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
Hig ] German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra 
tions and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO, LONDON. 


A PERSONAL NARRATIVE of a YEAR’S 


JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp PatGravg, Fifth and Cheaper Edition, with 
Map and Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life. From the Frenchof E, Van Bruys- 
seL. Edited by the Author of ‘‘ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
.onnection with its Physical Geology. By ArcHiBALD Gerkir, F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, ros. 62. 

“Few things could be more delightful than a Scotch tour, with Mr 
eikie’s book in the knapsack.”—-Guardian. 


MACMILLAN & CO., LONDON, 
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LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE 


AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and hung by T. COOKE and SONS _ Also Illustrated Catalogues of 


thes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


On May 1st will be published in super-royal 8vo, with 24 Coloured Plate 
price ros. 6d., Part I. of 


MYCOLOGICAL ILLUSTRATIONS ; 
being Figures and Descriptions of New and Rare pg oO Fungi. 
Edited by W. Wison Saunpers, F.R.S., assisted by A. W. BENNETT, 
M.A., F.L.S. The Drawings by Mr. Saunders and Worthington G. Smith, 
F.L.S. 


JOHN VAN VOORST, 1, Paternoster Row. 


Now ready, in vol. 8vo, with Map and Illustrations, price 15s., 


NOTES on the NATURAL HISTORY of 
the STRAIT of MAGELLAN and WEST COAST of PATAGONIA, 
Made during the Voyage of H.M.S. Nassaz in the years 1866, 67, 68, & 69. 
By ROBERT O. CUNNINGHAM, M.D., F.L.S., &c., Naturalist to the 
Expedition. 

EDMONSTON and DOUGLAS, Edinburgh ; HAMILTON, ADAMS, 
and Co., London, and all Booksellers. 


THE RACIAL ASPECTS OF THE 
FRANCO-PRUSSIAN WAR.—Mr. I. W. JACKSON is prepared to de- 
iver the Substance of the foregoing Paper, recently read before the Anthro- 
po'ogical Institute of Great Britain and Ireland, as a lecture. 


Address care of Dr. King, 12, Fulstrode Street, Cavendish Square, W. 


THE NEW FROG PLATE in Polished 
Wood, with silk bag, &e., for viewing the circulation of the blood. Approved 
by Prof. Michael Foster. Free by post for One Shilling in stamps. 


W. FIELD, 79, Preston Street, Faversham, Kent. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic Ratnsow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
teem invaluable to collectors. Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


HOLLOWAY’S PILLS.— Despondency, 


Low Spirits.—The misery occasioned by disordered digestion is unfortunately 
elt by many, and known to every one. Holloway’s Pills should be taken to 
reset all in order; they dispel headache. biliousness, nausea, lowness of 
spirits, and similar symptoms, which indicate the presence of poisonous 
matter, or prevented action. A course of these invaluable pills never fails 
in removing the causes and consequences of these morbid signs without 
subjecting the sufferer to any disagreeable restrictions of diet or ordinar 
ursuits. ‘They strengthen the stomach and brace the nerves. Holloway’s 


ills are particularly adapted for renovating systems enfeebled by late hours, 
hard living, or anxiety. or any other excess which is known to debilitate or 
exhaust the human constitution. 


- 


JOSEPH GILLOTT’S 


STEEL PENS. 
Sold by all Dealers throughout the World, 


Absolutely genuine, economical, being about three times the’stren 
of the Homaopathie Cocoas and Freneh Chocolates ordinarily sold ; 
ruitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib. beingremoved, ‘The rich- 
ness is thus overcome in a manuer far preferable to the impoverishment 
o: the Cocoa by dilution or Adulteration.”"—TZhe Lancet. ‘* Cocoa treated 
thus will. we expect. prove to be one of the most nutritious, digestibie, 
and restorative of drinks.’’—British Medicat Journal, 


NEW WORK BY JOHN TYNDALL, LL.D., F.R.S. 
In One Volume, 8vo, p:ice ras. cloth, 


FRAGMENTS of SCIENCE for UN- 
SCIENTIFIC PEOPLE; a Series of Detached Essays, Lectures, and 
Reviews. By JOHN TYNDALL, LL.D., F.R.S. 


ConTENTS :— 


1. The Constitution of Nature. ; 10. On Chemical Rays and the Struc- 
2. Thoughts on Prayer and Natural | ture and Light of the Sky. 

aw. | rr. Dust and Disease. 
3. Miracles and Special Providences. Add tion to “* Dust and Disease.” 


4. Matter and Force. | 12. Life and Letters of Faraday. 
5. An address to Students. 13. An Elementary Lec:ure on Mag- 
6. Scope and Lim:t of Scientific Ma- netism. 
terialism. 14. Shorter Articles ; 
7. Scientific Use of the Imagination. Slates. 


8. On Radiation. Death by Lightning. 
9g. On Radiant Heat in Relation to Science and Spirits. 
the Colour and Chemical Consti- Vitality. 
tution of Bodies. Additional Remarks on Miracles, 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


On Tuesday next, in crawn 8vo, w:th 22 Woodc_ts, 


SELECT METHODS IN CHEMICAL 


ANALYSIS, chiefly INORGANIC. By WILLIAM CROOKES, F.R.S., 
oe Editor of the ‘‘Chemical News,” and of the ‘‘ Quarterly Journal of 
cience, 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Now ready, with fine Steel Portrait and Memoir of Professor Huxley, 5s. 
cloth, postage 3d. 
THE YEAR-BOOK OF FACTS IN 
SCIENCE and ART, 1871. By JOHN TIMBS, Author of *‘ Curiosities of 
Science,” &c. 


“‘ This excellent little hand book to the chief scientific discoveries of the 
past year, fully maintains its reputation.” —A theneum. 

*,* As an inducement to new subscribers, sets foont 1861 to 1871, with an 
extra volume, 1862 (12 vels. in all) will be supplied tost free for 46s. if 
— airectf{rom the publishers. Post Office Orders to be made pay- 
able to 


LOCKWOOD & CO., 7, Stationers’ Hall Court, Ludgate Hill, E.C. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


TRANSACTIONS OF THE SOCIETY. 
Vol. VII., Part 5, price 44s., is now ready. It contains Papers by :— 


_ Mr. P. L. SCLATER, F.R.S. On certain Species of Deer, now or lately 
living in the Society’s Menagerie. (Twelve Coloured Plates.) 


PROFESSOR OWEN, F.R.S. On Dinornis (Part XV.). Containing a de- 
scription of various bones of Aptornis defossor Owen, from near Oamaru, 
Middle Island, New Zealand, with additional observations on Affornis oti- 
diformis, on Notornis Mantelli, and on Linornis curtus. (Five Plates ) 


PROFESSOR OWEN. On Dinornis(Part XVI ). Containing notices of 
the internal organs cf some species, with a description of the brain, and some 
nerves and muscles of the head of the Afteryx Australis. (Three Plates.) 


PROFESSOR W. PETERS. Contributions to the knowledge of Pectina- 
tor, a genus of Rodent Mammalia, from North Eastern Africa. (One coloured, 
and Two uncvloured Plates.) 


To be obtained at the Society’s Offices, 11, Hanover Square, W.; at 
Messrs. LoNGMANS’, Paternoster Row, E.C, : or through any Bookseller. 


*,* The Subscription Price of the Society’s Publications, in the case of 
Fellows and Corresponding Members of the Society, is now reduced to the 
suin of £1 1s per annum, provided such Subscriptions be paid in advance 
before the 29th of April in each year. 


N.B.—The Publications cannot be sent out By Post, but are delivered 
Gratis at any address within the Metropolitan Districts. 


Printed by R. Cray, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
at the Office, 63, Bleecker Street, New York.—Tuurspay, April 13, 1871 
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Of Nature trusts the mind which 
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the solid ground 


builds for aye.” —WORDSWORTH 
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THURSDAY, APRIL 20, 1871 


at the General Post Office) 


Regi dasaN 


(All Rights are Reserved 


CHRISTIAN EVIDENCE SOCIETY. 


The following COURSE of LECTURES, designed to meet CURRENT 
FORMS of UNBELIEF among the Educated Classes, will be delivered in 
St. George’s Hall, Langham Place, on the Dates specified below :— 
Archbishop of York. 

Dean of Canterbury. 

Prof. Lightfoot. 

Rev. W. Jackson,M.A.,F.S.A. 
Prof. Rawlinson, M.A. 
Bishop of Carlisle. 

Rev. J. Stoughton, D.D. 
Rev. J. H. Rigg, D.D. 

Rev. C. Row, M.A. 


April 2s—Materialistic Theories . 
April 28—Science and Revelation . 
May 2—Authenticity of the Fourth Gospel. 

9—Historical Difficulties of the Bible. 
12—Development of Revelation . 

23—Mythical Theories of Christianity . 
26—St. Paul and Christ . ‘ - Prof. Stanley Leathes, M.A. 
», 30—Christ’s Influence on History. . Bishop of Ely. 

Ju.e 2—Completeness of Christian Evidence. Rev. Canon Cook, M.A. 

The Bishop of London, the Duke of Marlborough, the Marquis of Salis- 
bury, the Earls of Carnarvon, Harrowby, and Shaftesbury, Lords Lyttel- 
ton, Harris, and Cairns, the Lord Mayor, Mr. Samuel Morley, M.P., and 
Mr. James Stevenson, M.P., will preside on the several occasions in order. 

CHAIR TO BE TAKEN AT 3 30 P.M. 


Tickets for the Course only :—Area Stalls, 7s. 6d. ; Family Tickets, ad 
mitting three, 15s. ; Balcony Stalls, 5s. ; Family Ticket, admitting three 
1os.; Back Area and Back Balcony Tickets, 2s. 6a. May be had of Hatch- 
ards, 187, Piccadilly ; Nisbet and Co., 21, Berners Street ; Bull’s Library, 
52, Wigmore Street ; Dalton, Cockspur Street ; Westerton, Knightsbridge ; 
Rivingtons, Waterloo Place, S W. ; Waters, 97, Westbourne Grove ; Hodder 
and Stoughton, 27, Paternoster Row ; Burdekin, 97, Upper Street, Islington ; 
F. B. Kitto, 5, Bishopsgate Street Without ; and at the office of the Chris- 
tian Evidence Society, 2, Duke Street, Adelphi. 


LONDON INTERNATIONAL EXHI- 
BITION, 1871.—State Opening on rst May.—Purchasers of Season ‘lickets 
will be entitled, on the occasion of the State Opening by their Royal High- 
nesses the Prince of Wales and the Princess Christian, to a numbered re- 
served seat in the Royal Albert Hall for the International Concert after the 


LINNEAN SOCIETY. 
This day is published, price £1 4s., the Third Part of Vol. XXVII. of the 
TRANSACTIONS of the LINNEAN SOVIETY of LONDON. 
Sold by Longmans and Co., Paternoster Row, and by Mr. Kippist, at the 
Apartments ot the Society, Burlington House, Piccadilly ; of whom may be 
had all or any of the preceding volumes, The Fellows of the Society are 
requested to apply to Mr. Kippist for their copies between the hours of 10 
and 4 o'clock. 


PHYSIOLOGICAL LECTURES.--King’s 
College, London The Fourth Summer Evening Course, by I. BURNEY 
YEO, M.B., will cc ¢ on Wednesday, April the 26th. Subjects of 
the Course :—The Structure and Action of the Organs of Digestion, Absorp- 
tion, Circulation, Respiration, and Secretion in Man and Animals. Fee for 
the Course, One Guinea. 


For further particulars, apply to 


SCHOOL OF CHEMISTRY, 
20, GREAT MARLBOROUGH STREET, 


LONDON, W. 
Drrectep sy ARTHUR VACHER. 
THE UPPER and MIDDLE SCHOOLS, 


Peckham, London, S.E. 19th Year. (Near the Peckham Rye Station, 
South London Line—Terminus, London Bridge or Victoria.) Conducted by 
JOHN YEATS, LL.D., &c., University of Glasgow. SUMMER TERM 
commences May rst, 1871. 

See, as special characteristics of instruction:—‘‘ The Natural History of 
the Raw Materials of Commerce. Also, “‘ Technical History ; or, Skilled 
Labour applied to Production.” By Dr. YEATS. Cassexu and Co. 


J. W. CUNNINGHAM, Sec. 


Opening of the Fine Arts and Industrial Exhibition. The choice of p 
will be given according to priority of application. 


By Order, HENRY Y. D. SCOTT, Lieut.-Col. R.E., Secretary. 
SEASON TICKETS admitting to the In- 


ternational Exhibitions, to the Daily Musical Performances in the Royal 
Alberc Hall, to the Flower Shows and Gardens of the Royal Horticultural 
Society at South Kensington, from rst May to 30th of September, price 
43 35., may be had at the Royal Albert Hall and of the usual agents. 


Post Office Orders should be made able to the undersigned at the Post 
Office, Charing Cross. 


By Order, 


ROYAL COUNCIL of EDUCATION.— 


EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 


HENRY Y. D. SCOTT, Lieut.-Col. R.E., Secretary. 


TLF1C SUBJECTS of the above examinations can be attended in classes 


EQUATORIAL TELESCOPE for SALE, 
by Cooke and Sons, York. Object-glass 6 inches clear aperture, of unusual 
excellence ; D. and R.A. circles: ro Eyepieces, Driving Clock, and Observa- 
tory. Apply to J. B. DANCER, Optician, Cross Street, Manchester. 


ECLIPSE OF THE SUN.—Copies of 
the Photographs, taken at Syracuse, are now ready. Carte size, rs. each ; 
Transparencies for Lantern, 4s. 6d. each. Prints for framing 5s. each, 


A. BROTHERS, 14, St. Anne’s Square, Manchester. 


THE RACIAL ASPECTS OF THE 
FRANCO-PRUSSIAN WAR.—Mr. I. W. JACKSON is prepared to de- 
liver the Substance of the foregoing Paper, recently read before the Anthro- 
pological Institute of Great Britain and Ireland, as a lecture. 


or saree 2g atthe BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photo; 
to Prof. E. V. GARD 


hy especially considered. Fees — Apply 
ER, F-E-S., FS.A., 44 Berners Street. W. 


Address care of Dr. King, 12, Rulstrode Street, Cavendish Square, W. 
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This day, in crown 8vo, price 5s. 6d., 


PROFESSOR FAWCETT, M.P., ON 
PAUPERISM, its Causes and Remedies. The Sfectator of March 11 
says :—‘‘ We wish Professor Fawcett would devote a little more of his time 
and energy to the practical consideration of that monster problem of pau- 
perism, for th: treatment of which his economic knowledge, as well as his 
popular sympathies, so eminently fit him.” 


This day, in crown 8vo, price 6s. 6d., 


THE SERVICE OF THE POOR: An 
Inquiry into the Reasons for and against the Establishment of Religions 
= for Charitable Purposes. By CAROLINE EMILIA STE- 


This day, in globe 8vo, price 3s. 6d. 


STREETS AND LANES OF A CITY: 
Being the Reminiscences of Amy Dutton. With a Preface by the Bishop of 
SALISBURY. 


MACMILLAN & CO., LONDON. 


Price sd. every Friday—Annual Subscription, 24s. 


Being the Journal of the British Medical Association. 
CONTENTS FOR APRIL 15: 

Annual Address delivered at the Royal College of Physicians. By Sir 
James Alderson, M.D., D.C.L., F.R.S. 

Gulstonian Lectures on the Heat of the Body. By S. J. Gee, M.D. 
F.R.C.P. Lecture III. (concluded). 

Clinical Lecture on Lichen Ruber of Hebra. By T. Fox, M.D. 

Recollections of the Medical School of Vienna. By J. F. Payne, M.B. 

xon. 

Case of Probable Coexistence of Scarlatina and Variola. 
som, M.D. Lond., M.R.C.P. With diagram. 

A Chapter on the Difficulties in Applying Sanitary Laws. By L. Arm- 
strong, Esq. 

Tracheotomy in Infants. By L. Tait, Esq. 

Professor Flower’s Hunterian Lectures. VIII. 

Hosritat Revorts. — Notes on the Medical Treatment of Fibrous 
Disease of the Uterus beyond Surgical Interference. Edinburgh Royal In- 
firmary ; Dr. J. M. Duncan. Samaritan Free Hospital ; Mr. 5. Wells, Dr. 
W. R. Rogers, Dr. Routh, Dr. W. H. Day, Dr. Wiltshire. Richmond Sur- 
gical Hospital, Dublin ; Imperforate Anus and Cases of Castration: under 
the Care of Mr. W. Stokes. 

LeapinG Artictes.—On the Descent of Man—Dipsomaniacs—Physical 
Morality—The Week—Professorial Chairs in the University of Edinburgh— 
The Easter-Monday Review at Brighton. 

VACCINATION AND SMALL-POX, 

SpreciAL CoRReSPONDENCE :—Vienna—Liverpool. 

AssociaTION INTELLIGENCE.—Branch Meetings to bs held :—West Somer- 
set Branch, Spring Meeting. 

Poor-Law MgpIcat SERVICE. 

Oxurruary.—Owen Roberts, M.D. Staff-Surgecn Major Francis Cogan. 

CoRRESPONDENCE, 

Mepicat News. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 


By A. A San- 


Second Edition, with the most Recent Discoveries and Additional Illustrations. 


PROFESSOR ROSCOE’S « SPECTRUM 
ANALYSIS.” Lectures delivered in 1868. With Appendices, Chromo-litho- 
graphs, Maps, and upwards ef 70 Illustrations. Medium 8vo, 21s. 


HABIT AND INTELLIGENCE, IN 
THEIR CONNECTION WITH THE LAWS OF MATLER AND 
FORCE. A Series of Scientific Essays. By Joseph JoHn Murpuy. 
Two vols, 8vo, 16s. 


MACMILLAN & CO., LONDON. 


MICROSCOPIC MARVELS. — African 
AND PERUVIAN SANDS, consisting of an infinite variety of beautiful 
coloured gem-like Minerals. Also the Microscopic RaInBow, the most in- 
teresting and brilliant combination of ever-changing minute colours. 2s. or 
both for 42 stamps, post free. These specimens are pronounced the most 
charming objects yet seen under the Microscope, and their choiceness renders 
them i ble to coll Prepared and Sold only by Mr. WATSON, 
24, Warwick Place, Leeds. 


CADBURY'S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the’strength 
of the Homeopathic Cocoas and French Chocolates ordinarily sold ; 
suitable for the weakest stomach. owing to two-thirds of the Fatty 
Matter, which forms 50 per cent. of the Nib, beingremoved. ‘‘ The rich- 
ness is thus overcome in a manner far preferable to the impoverishment 
of the Cocoa by dilution or Adulteration.’’—The Lancet. ‘* Cocoa treated 
thus will, we expect, prove to be one of the most nutritious, digestibie, 
and restorative of drinks,” —British Medicat Journal, 


* PILLS are unfeig 


STUDENTS’ GLASS BOOKS. 


ATTFIELD’S CHEMISTRY: General, 
Medical, and + crccmoel Including the Chemistry of the British Phar- 
macopazia, 125. 6d. 

CHURCH’S LABORATORY GUIDE 


for Students of Agricultural Chemistry. Second Edition, 5s. 6d. 


HENFREY’S ELEMENTARY COURSE 
of BOTANY, Structural, Physiological, and Systematic. Edited by Max- 
wet. T. Masters, M.D., F.R.S. Illustrated by 500 Woodcuts, 12s. 6d. 


ANSTED’S ELEMENTARY COURSE 
of GEOLOGY, MINERALOGY, and PHYSICAL GEOGRAPHY. 2nd 


BABINGTON’S MANUAL of BRITISH 


BOTANY. 6th Edition, ros. 6d. 


GREVILLE WILLIAMS’S HAND- 
BOOK of CHEMICAL MANIPULATION, 15s. 


NORTHCOTE & CHURCH’S MANUAL 


of QUALITATIVE CHEMICAL ANALYSIS, tos. 6d. 


GRIFFITH’S ELEMENTARY TEXT- 
BOOK of the MICROSCOPE, 7s. 6d. 


ELIOT & STORER’S MANUAL OF IN- 
ORGANIC CHEMISTRY, 10s. 64. 


GUTHRIE’S ELEMENTS of HEAT, 


and of NON-METALLIC CHEMISTRY, 7s. 


FRANKLAND’S LECTURE NOTES 
for CHEMICAL STUDENTS. and Edition. Vol. 1 Inorganic) 4s. 


RYMER JONES’S GENERAL OUTD- 
LINE of the ORGANISATION of the ANIMAL KINGDOM. 6+. 
4t ion, IIs. 


JOHN VAN VOORST, 1, Paternoster Row. 


NOW READY. 
THE NATURAL HISTORY OF PLANTS. 


BY 
PROFESSOR H. BAILLON, 
President of the Linnzan Society of Paris. 
Vol. I., containing Ranunculacee, Dilleniacea:, Magnoliaceee, Auonacece, 
Monimiace, Rosacez. 
In handsome cloth, with 503 wood engravings, 25s. 


BRITISH INSECTS. ByE. F. Stavely. 


16 coloured plates and numerous wood engravings, 145. 


ON INTELLIGENCE. By H.- Taine. 


Translated by T. D. Haye, and revised with additions by the author. 
Part I., 85. 6¢. 


QUALITATIVE ANALYSIS. By Dr. 


NOAD, F.R.S. New Edition, 6s. 


HANDBOOK OF THE BRITISH 
FLORA. By G. BENTHAM, F.R.S. New Edition, 12s. 


THE ILLUSTRATED BRITISH 
FLORA. By G. BENTHAM, F.R.S. 2 vols, 1,295 wood engravings, 70s 


BRITISH MOSSES. By the Rev. M. J. 
BERKELEY. 24 coloured plates, 21s. 
By the Rev. 


BRITISH FUNGOLOGY. 
THE TOURISTS’ FLORA. By Joseph 


M. J. BERKELEY. 24 coloured plates, 30s. 
WOODS, F.L.S. 18s. 
L REEVE & CO., 5, Henrietta Street, Covent Garden. 


HOLLOWAY’S OINTMENT AND 


dly the r dies upon which all may rely who are suffer- 
ing from diseases of the skin, scrofula, scurvy, ulcerations, and bad legs. 
When variable weather unduly determines blood to, or withdraws it from the 
skin, these complaints assume a worse appearance, and their symptoms be- 
come more harassing unless Holloway's Ointment be applied to check in- 
creasing inflammation, and to soothe the excited nerves. No knowledge 
beyond that contained in the ‘‘ directions for use” is required for using this 
cooling and healing unguent, which always acts beneficially. Thousands 
afflicted with “‘bad legs” who were slowly sinking under their sufferings, 
have been rescued from their perilous position (after all curative means seemed 
powerless) by persevering with Holloway’s medicaments. 
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MACMILLAN & CO.’S NEW BOOKS. 


TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, ars. (This day. 

‘These very original volumes have all the value their author claims for 
them and more. They give us ina pleasant way a vivid insight into the 
virtues and eccentricities of a doomed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, teiling touches. ..... They will 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic ; and 
the originality of their ideas and the quaintness of their language give 
them a most captivating piquancy. The illustrations are extremely interest- 
ing, and for the curious in such matters have a special and particular value.’ 
—Pall Mall Gazette. 


New and Cheaper Edition, now ready. 


PROFESSOR HUXLEY’S LAY SER- 


MONS, ADDRESSES, and REVIEWS. 

ConTENTS :—On Improving Natural Knowledge ; Emancipation—RBlack 
and White; A Liberal Education ; Scientific Education; the Study of 
Zoology: Physical Basis of Life; Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO- 
—* HUXLEY’S “ Lay Sermons Addresses. and Reviews.” Crown 


DYNAMICS of NERVE and MUSCLE. 
By C. B. RADCLIFFE, M.D., F R.C.P., Physician to the Westminster 
Hospital, &c. Crown 8vo, 8s. 6d, 


AT LAST: or, A CHRISTMAS in the 


WEST INDIES, By the Rev. Canon Kincstey. With Numerous 
lilustrations. (ln the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St. Peter’s College, Cambridge. [/x the Press. 


ON THE GENESIS OF SPECIES. By 
ST. GEORGE MIVART, F.R.S. With Numerous Illustrations Crown 
8vo, os. 

‘Mr, Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.”—Aritish Medical Journal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London. [/# the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence. specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the es Coliege of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, gs. 6d. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

Con'rents: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for Schools—The Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 
TEUTONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
English, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
Hig ]German, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. 8vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
Philosophy in Owens College, Manchester. 18mo., with Numerous Illustra 
tions and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO, LONDON. 


BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZA GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 


the Sword Munters of the Hamran Arabs. With Maps. and Illustra- 
tions. Fourth and Cheaper Edition in One Vol. crown évo, 6s. 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird or Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations. Second Edition, 24s. 


Second Edition, with corrections and additions. This day. 


CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. 
‘Whatever may be the opinions of readers with regard to this strangely 
fascinating volume, there can be no doubt of its value in explaining and con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.”—Zxaminer. 


A NARRATIVE OF TRAVELS ON THE AMA- 
ZON AND RIO NEGRO, with an Account of the Native Tribes and 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations, 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rambles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6s. 


BIBLE TEACHINGSin NATURE. Fifth Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATURE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogies of Our 
Lord’s Allegory. Globe 8vo, 6s. [Fust published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crewn 8vo, 6s. 


THE BRITISH EXPEDITION IN ABYS-.- 
SINIA. Compiled from Authentic Documents. By Captain H. M. 
Hozier, late Assistant-Military S y to Lord Napier of Magdala. 


8vo, 9s. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made ong Oe Progress of the British 
Expedition to that Country in 1867-68. By T. BLanrorp, late Geolo- 
gist to the Expedition. 8vo, with Coloured Illustrations and Geological 
Map, 21s. 


A PERSONAL NARRATIVE of a YEAR’S 
JOURNEY through CENTRAL and EASTERN ARABIA in 
1862-3. By W. Girrorp Patcrave, Fifth and Cheaper Edition, with 
Map and Plan. Crown 8vo, 6s. 


THE POPULATION of an OLD PEAR 


TREE ; or, Stories of Insect Life. From the Frenchof E. Van Bruys- 
sEt. Edited by the Author of ‘‘ The Heir of Redclyffe.” Crown 8vo, with 
Illustrations by Becker, 6s. 


SCENERY OF SCOTLAND, Viewed in 
connection with its Physical Geology. By ARcHIBALD Gerxis, F.R.S, 
With Illustrations and a New Geological Map. Crown 8vo, sos. 6a. 

“Few things could be more delightful than a Scotch tour, with Mr 

Geikie’s book in the knapsack.” —Guardian 


MACMILLAN & CO., LONDON, 
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OBSERVATORIES EQUATORIAL TELESCOPES 


, ASTRONOMICAL CLOCKS, LEVELS, ETC. 


T. COOKE 


Opticians to H.R.H. the late Prince Consort, the Royal Family, and Her Majesty’s Home and Indian Governments 
BUCKINGHAM WORKS, YORK. 


Illustrated Catalogues of Observatories, Equatorial and all other descriptions of Telescopes, Astr 
Clinometers, Gold Band Aneroids, &c., manufactured by T. COOKE and SONS, may be had on 


& SONS, 


ical Clocks, Theodolites, Levels, 
application to the Works. 


SECOND EDITION. 
This day, in royal 8vo, with 138 Illustrations, 25s., 


TRAVELS IN THE AIR: A Popular. 
of Balloon Vovages and Ventures, with Recent Attempts to accom- 
So Navigation of = Air. By J. GLAISHER, of the Koyal Observa- 
tory, Greenwich. | 
*¢ Illustrated by more than too plates, and fu’l of narratives more excitin 
than many novels, ‘ Travels in the Air’ will rank amongst the pleasantest an 
most entertaining books of the season.” —Morning Post. 


RICHARD BENTLEY and SON, New Burlington Street. 


Now ready, in demy 8vo, with 200 Illustrations, ros. 


NEW AND CHEAPER EDITION OF 
VENS: Illustrated Handbook of Popular Astronomy. By 
GUILLEMIN. Edited by J. Norman Lockyer, F.R A.S. 


RICHARD BENTLEY and SON, New Burlington Street. 


This day, in crown 8vo, with Map, 
THREE YEARS’ SLAVERY IN PATA- 
GONIA. By M. GUINNARD. 
RICHARD BENTLEY and SON, New Burlington Street. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


TRANSACTIONS OF THE SOCIETY. 
Vol. VIL., Part 5, price 44s., is now ready. It contains Papers by :— 


Mr. P. L. SCLATER, F.R.S. On certain Species of Deer, now or lately 
living in the Society's Menagerie. (Twelve Coloured Plates.) 


PROFESSOR OWEN, F.R.S. On Dinornis(Part XV.). Containing a de- 
scription of various bones of Apfornis defossor Owen, from near maru, 
Middle Island, New Zealand, with additional observations on Afptornis oti- 
diformis, on Notornis Mantelli, and ou Linornis curtus. (Five Plates ) 


PROFESSOR OWEN. On Dinornis(Part XVI ). Containing noticesof | 
the internal organs cf some species, witha description of the brain, and some 
nerves and muscles of the head of the Afteryx Austracis. (Three Plates.) 


| 
ROFESSOR W. PETERS. Contributions to the knowledge of Pectina- 
ain a genus of Rodent Mammalia, from North Eastern Africa. (Une coloured, 
and Two uncvloured Plates.) 
‘ be obtained at the Society’s Offices, 11, Hanover Square, W.; at | 
Paternoster Row, : or through any Bookseller. 


{ Pd ubscription Price of the Society’s Publications, in the case of | 
} Fd mn nr Members of the Society, is now reduced to the | 
suin of £1 1s per annum, provided such Subscriptions be paid in advance | 
a before the 29th of April in each year. | 

i N.B.—The Publications cannot be sent out By Post, but are delivered | 
: Gratis at any address within the Metropolitan Districts. | 


Six Medals awarded to F. S. Fry & Sons. | 


EXTRACT OF COCOA. 


Manufactured by | 
d J. S. FRY & SONS. | 


ii agreeable pre tion, consisting exclusively of choice Cocoa | 
Nike the oil, is to be perfectly pure, and | 
can be strongly recommended to those whose state of health renders a light | 
diet essential, or whose nervous system would be unfavourably affected by the | 
use of tea or coffee. 

Asample sent post free on application. Bristol, and at 252, City Road, 
London, E.C. 


JOSEPH GILLLOTTS 


STEEL PENS. 
Sold by all Dealers throughout the World. 


and LIFE of the PLANETARY SYSTEM. By RICHARD A. PROC- 
TOR, B.A., F.R.A.S. 


| ‘Translated and edited from Ganot's Eléments de Physique with the Author’s 


In One Volume, crown 8vo, with ro Plates (7 Coloured) and 107 Figures 
engraved on Wood, price 14s. cloth, 


THE SUN: RULER, LIGHT, FIRE, 


“A work founded entirely on telescopic and spectroscopic observations. 
. «. « Using these materials with scrupulous exactness, Mr. Proctor’s 
object is to exhibit the clearest possible picture of what is; and he has em- 

died in his volume all the most recent discoveries in solar astronemy 
hitherto certified.” —Morning Post. 

“This volume is the model of a popular treatise on Astronomy. Mr. Prec- 
tor is not only one of the clearest writers who have ever expounded the dis- 
coveries of science to the unscientific world, but is himself an original and 
laborious investigator. This work on the Sun records all the discoveries 
about the centre of our system which the past few years have produced. It 
is especially full on the discoveries as to the physical constitution of the Sun 
which have been made by the observation of its total eclipses... .. . Its 
— of pictorial illustration makes the book very valuable.”—Daily 

ews. 


By the same Author, uniform with the above price ros. 6¢., 
OTHER WORLDS THAN OURS. 
Second Edition, revised and enlarged ; with 14 Illustrations. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in 8vo, price 2s. 6d., 


A SKETCH ROMANCE OF MOTION; 
or, a Mode of Motion of the Planetary Bodies in Space, together ‘with an 
Hypothetical Analysis and Synthesis of Nitrogen. By ALEC LEE. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


‘)HE ORIGIN OF LIFE. 


Just publish-d, in 1 vol. post 8vo, with very numerous IIlustrations en- 
graved on Steel. price 18s. cloth 


THE BEGINNING, ITS WHEN AND 
ITS HOW. By MUNGU PONTON, F.R.S.E. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


GaANO1’S PHYSICS, BY PROFESSOR ATKINSON. 


In post 8vo, pp. goo, with Plate and 698 Woodcuts, price 15s., the Fourth 
Edition, revised and enlarged, 


. ELEMENTARY TREATISE ON PHY- 


SICS, Experimental and Applied, for the use of Colleges and Schools. 


sanction) by E. ATKINSON, Ph.D, F.C.S., Prof. of Experimental Science, 
R.M. Coll. Sandhurst. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


In crown 8vo, with 22 Woodcuts, price 12s. 6d., 


SELECT METHODS IN CHEMICAL 
ANALYSIS, chiefly INORGANIC. By WILLIAM CROOKES, F.R.S., 
3 » Editor of the ‘Chemical News,” and of the ‘* Quarterly Journal of 

cience. 


London : LONGMANS, GREEN, & CO., Paternoster Row. 
NATURAL HISTORY.—Just published (April), 


A NEW CATALOGUE OF BOOKS ON 
NATURAL HISTwuRY and sCIENCE. Free by post. 
WM. WESLEY, 28, Essex Street, Strand, London. 


BRITISH NATURAL HISTORY. 


THOMAS D. RUSSELL has on hand an extensive series of BRITISH 
RECENT SHELLS, FOSSILS, CRUSTACEANS, ECHINODERMs, 
MICROSCOPIC OBJECTS, &c., which he offers for Sale either in Sets or 
as single specimens :— 

Marine Shells .. .. 50 species, too specimens, 155. 
Land and Fresh-water 50 ,, 100 a 155. 
British Fossils .. .. 50 10 155. 
Larger Series from Two to Ten Guineas and upwards, according to com- 
pleteness. 
May be viewed and Catalogues had on application to 
THOS. D. RUSSELL, Whittington Club, 37, Arundel Street, Strand, 
London, w.c. 


Printed R. Cray, Sons, & Tayior, at 7 and 8, Bread Street Hill, in the City of London, and i 
at the Office, 63, Bleesker Street, New York.—Tuurspay, April 20, 1871 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** 70 the solid ground 


Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 78, VOL. 3] 


THURSDAY, APRIL 27, 1871 


Registered as a Newspaper at the General Post Office] 


ANTHROPOLOGICAL INSTITUTE of 
GREAT BRITAIN and IRELAND, 4, St. Martin’s Place, Trafalgar Square. 
Monday, May rst, at 8 p.m. 

Papers to be read :— 
I.—“ On the Stone Monuments of the Khasi Hi!l Tribes.” By Major 
Gopwin-AUSTEN. 
II.—*‘ Vocabulary of the Corna Tribe of Australia.” By Dr. W. C. Pecney. 
III.—‘‘On Chinese Mohammedans.” By Dr. James ANDERSON. 


J. FRED. COLLINGWOOD, Secretary. 


SEASON TICKETS admitting to the In- 
ternational Exhibition, to the Daily Musical Performances in the Royal 
Alberc Hall, to the Flower Shows and Gardens of the Royal Horticultural 
Society at South Kensington, from 1st May to 30th of September, price 
43 38., may be had at the Royzl Albert Hall and of the usual agents. 

Post Office Orders should be made payable to the undersigned at the Post 
Office, Charing Cross. 


By Order, HENRY Y. D. SCOTT, Lieut.-Col. R.E., Secretary. 


ROYAL COUNCIL of EDUCATION.— 
EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- 
TIFIC SUBJECTS of the above examinations can be attended in classes 
or privately, at the BERNERS COLLEGE Laboratory and Class-rooms. 
Telegraphy and Photography especially considered. Fees moderate.— Apply 
to Prof. E. V. GARDNER, F.E.S., F.S.A., 44 Berners Street. W. 


SCHOOL OF CHEMISTRY, 
20, GREAT’ MARLBOROUGH STREET, 


LONDON, W. 
Directep sy AR’THUR VACHER. 


ECLIPSE OF THE SUN.—Copies of 


the Photographs, taken at Syracuse, are now ready. Carte size, 1s. each ; 
Transparencies for Lantern, 4s. 6d. each. Prints for framing 5s. each, 


A. BROTHERS, 14, St. Anne’s Square, Manchester. 


THE RACIAL ASPECTS OF THE 
FRANCO-PRUSSIAN WAR.—Mr. I. W. JACKSON is prepared to de- 
liver the Substance of the foregoing Paper, recently read before the Anthro- 
pological Institute of Great Britain and Ireland, as a lecture. 


Address care of Dr. King, 12, Bulstrode Street, Cavendish Square, W. 


POST-FREE FOR SEVEN STAMPS, 


Beautiful Microscopic Object, Mounted (Gat//ardia picta). 


BOOKS ON BOTANY. 


HENFREY’S ELEMENTARY COURSE 


of BOTANY. Edited by Dr. Maxwett Masters, F.R.S. Sec.nd Edi- 
tion, with 500 Woodcuts, 12s. 6d. 


HENFREY’S RUDIMENTS of 
BOTANY. Second Ed'tion, 3s. 6d. 
BABINGTON’S MANUAL of BRITISH 
BOTANY. Sixth Editicn, ros. 6d. 


SEEMANN’S' BRITISH FERNS at 


ONE VIEW. A Coloured Illustration of each Species. Folded in cover, 6s. 


SOWERBY’S BRITISH POISONOUS 
PLANTS. Second Edition, 32 Coloured Plates, 9s. 6d. 


SOWERBY’S ILLUSTRATED KEY to 
the NATURAL ORDERS of BRITISH WILD FLOWERS. Nize 


SOWERBY’S BRITISH WILD FLOW- 


ERS. 1780 Coloured Illustrations. 8vo, £3 3s. 


THE BRITISH RUBI. An Attempt to 
Discriminate the Species. By Professor C. CARDALE BasincTON, F.R S. 
12mo, 5s. 


REFUGIUM BOTANICUM. Partially 


Coloured Figures, with descriptions, from living specimens, of little known 
or New Plants, Edited by W. Witson Saunpgrs, F.R.S. Royal 8vo, 


each Part containing 24 Plates, 7s. 6d. 
JOHN VAN VOORST, 1, Paternoster Row. 


GANOT’S PHYSICS, BY PROFESSOR ATKINSON. 
In post 8vo, pp. 900, with Plate and 698 Woodcuts, price 15s., the Fourth 
Edition, revised and enlarged, 
ELEMENTARY TREATISE ON PHY- 


SICS, Experimental and Applied, for the use of Colleges and Schools 
Translated and edited from Ganot’s Eléments de Physique (with the Author’s 
ion) by E. ATKINSON, Ph.D, F.C.S., Prof. of Experimental ,Science, 


sanction 


R.M. Coll. Sandhurst. 
London: LONGMANS, GREEN, & CO., Paternoster Row. 


HOLLOWAY’S PILLS.—In cases of 


chronic indigestion, disordered liver, and general debility, these pills are 
wonderfully effective. They indeed have so general and powerful an effect ou 
the whole system that they clear away or ward oft most of the ills that flesh 
is heir to. They cleanse the bowels, purify the blood, correct bilious attacks, 
give tone to the stomach, exercise a healthy appetite, produce sound sleep, 
and impart increased energy to both mind and body. The admirable pro- 
perties of these far-famed pills are too highly appreciated to require any 
encomium here, as they are resorted to by rich and pcor of every nation. 
The cures they effect are not temporary or imperfect, but they bring about a 
marvellous and most beneficial change throughout the entire body, and enable 


Address :—T. L., care of Mr. A. G. Dennant, publisher, 34, Southampton 
Street, Strand, W.C. List of objects on application. 


it with rerovated power to resist the ap; of all future attacks. 
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Now ready, with fine Steel Portrait and Memoir of Professor Huxley, 5s. 
cloth, postage 3d. 


THE YEAR-BOOK OF FACTS IN 
SCIENCE and ART, 1¢71. By JOHN TIMBS, Author of “Curiosities of 


“This excellent little hand book to the chief scientific discoveries of the 
past year, fully maintains its reputation.” ¢heneum. 


*,* As an inducement to new subscribers, sets from 1861 to 1871, with an 
extra volume, 1862 (12 vols. in all) will be supplied fost free for 46s. if 
ordered directfrom the publishers. Post Office Orders to be made pay- 
able to 


LOCKWOOD & CO., 7, Stationers’ Hall Court, Ludgate Hill, E.C. 


Price 1s. MONTHLY. 


MACMILLAN’S MAGAZINE. 
No. 139. 


FOR MAY. 


CONTENTS OF THE NUMBER. 
t.—* The Panic and its Lessons.” By Edward A. Freeman, D.C.L. 
2—‘ Patty.” Chapters XXV.—XXXIL. 


3.-—“‘ The Past and Future Relation of Ircland to Great Britain.” By the 
Hon. George C. Brodrick. 


4.— “ Darwinism and Religion,” 

5.—“‘ Ingres.” By Frecerick Wedmore. 

6.—‘* An Age of Lead.” 

7.—‘* Souvenirs of the Campaign of the Loire.” By Gabriel Monod. Part I. 


Volumes I. to XXII. handsomely bound in cloth, price 75. 6d. 
each, now ready. 


MACMILLAN & CO., LONDON. 
Sold by all Booksell N gents, and at all Railway Stations. 


PRICE EIGHTEENPENCE. 


THE PRACTITIONER: 


A Monthly Journal of 


THERAPEUTICS. 
Edited by FRANCIS E. ANSTIE, M.D., F.R.C.P., Senior Assistant 


Physician to Westminster Hospital, and Lecturer on Materia Medica in 
Westminster Hospital School. 


No. XXXV. for MAY, 1871, Contains— 


Original Communications : 

Henry Power, F.R.C.S. Case of Complete but Temporary Loss of Vi- 
sion in an attack of Scarlet Fever. 

James Ross, M.D. A Critique of Dr. Beale’s Theory of Life. 

Atrrep Meavows, M.D. On Some Points of Uterine Therapeutics. 

Dr. Ciirrorp AttauTT. The Treatment of the Specific and Septic 
Fevers. 

Reviews. 

Clinic of the Month. 

Extracts from British and Foreign Journals. 

Notes and Queries. 

Bibliography. 


MACMILLAN & CO.,, 16, Bedford Street, Covent Garden, London. 


JOSEPH GILLOTTS 


STEEL PENS. 
Sold by all Dealers throughout the World. 


CADBURY'S COCOA ESSENCE 


Absolutely genuine, economical, being about three times the’stren 
the Homeeopathic Cocoas and French Chocolates ordinarily sold ; 
itable for the weakest stomach, owing to two-thirds of the Fatty 
‘atter, which forms 50 per cent. of the Nib, beingremoved. ‘*The rich- 
ness is thus overcome in a manner far preferable to the ———- 
of the Cocoa by dilution or 
thus will, we expect, prove to be one o most nu! us, ibie, 

and restorative of drinks,” —-British HMedicat Journal, 


In crown 8vo, with 22 Woodcuts, price 12s. 6d., 


SELECT METHODS IN CHEMICAL 
ANALYSIS, chiefly INORGANIC. By WILLIAM CROOKES, F.R.S., 
+ . Editor of the ‘‘Chemical News,” and of the ‘‘ Quarterly Journal of 

cience.” 


London : LONGMANS, GREEN, & CO., Paternoster Row. 


Just published, in 8vo, price 2s. 6d., 


A SKETCH ROMANCE OF MOTION; 
or, a Mode of Motion of the Planet: Bodies in Space, together ‘with an 
Hypothetical Analysis and Synthesis of Nitrogen. By ALEC LEE. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE ORIGIN OF LIFE. 


Just published, in 1 vol. post 8vo, with very numerous Illustrations en- 
graved on Steel, price 18s. cloth 


THE BEGINNING, ITS WHEN AND 
ITS HOW. By MUNGO PONTON, F.R.S.E. 


London: LONGMANS, GREEN, & CO., Paternoster Row. 


THE ILLUSTRATED NATURAL HIS- 
TORY of BRITISH MOTHS. By EDWARD NEWMAN, F.L.S,, 


‘The work is complete in thirty-one Monthly numbers at 67. each, or ten 
Quarterly parts, 9 at 1s. 64, each. Part X. price 2s. In handsome cloth, 
full gilt, for drawing-room or library, 20s. Givinga Life-size Figure of every 
Moth and its Varieties, drawn by George Willis, and engraved, in his best 
style, by John Kirchner ; and a full description of the three stages of Cater- 
pillar, Chrysalis, and Perfect Insect, together with the English and Latin 
names of the plant on which the Caterpillar feeds, and a List of the Counties 
and Places where the Moth may bz tound and the Time of Year when it 
appears. 


London: W. TWEEDIE, 337, Strand. 


THE ILLUSTRATED NATURAL HIS- 
TORY of BRITISH BUTTERFLIES. Uniform with “ British Moths,” 
Published in Twelve Monthly num+ers at 6@ each, or in handsome volume, 
price 7s.6d. By EDWARD NEWMAN, F.LS., F.Z.S. Giving a Life- 
size Figure of every Butterfly and its Varieties, drawn by George Willis, and 
engraved in his best style by John Kirchner ; and a full description of th: 
three stages of Caterpillar, Chrysalis, and Perfect Insect ; together with the 
English and Latin names of the plant on which the Caterpillar feeds, and a 
List of the Counties and Places where the Butterfly may be found, and the 
Time of Year when it appears. 


London: W. TWEEDIE, 337, Strand. 


Price sd. every Friday—Annual Subscription, 24s. 


THE BRITISH MEDICAL JOURNAL 


Being the Journal of the British Medical Association. 
CoNTENTS FOR APRIL 22: 


Lectures on the Experimental Investigation on the Action of Medicines. 
By T. L. Brunton, M.D., D.Sc. 

Clinical Lecture on the Use of the Laryngoscope. By H. Simpson, M.D. 

True and False Aneurism of the Abdominal Aorta ; Rupture of the False 
Aveurism and Effusion into the Subperitoneal Space ; Death on the Twelfth 
day. By J. Neal, M.D. 


Recollections of the Medical School of Vienna. By J. F. Payne, M.B. 

Large Fluctuating Abdominal Swelling ; Rapid Disappearance, with Ex- 
cessive Urinary Discharge. By W. R. Lane, Esq. 

Clinical Memoranda. By Dr. W. Murray, and Dr. S. T. Smyth. 

Hospitat Reports. 

LeapinG ArricLes.—Prescribing and Dispensing—Scientific Therapeu- 
— Medical Establishments and Services—Compulsory Isolation of 

‘ever. 

Tue Weex.—Medical Items—Animal Mechanics—Charity Organisation 
Society—Death while under the influence of Chloroform—The National Aid 
Society and the Brighton Review—Protective Effects of Vaccination—The 
Cotton District Relief Fund—Arbitration in Railway Compensation Cases— 
Medical Reform—Medical Guardians—Tghe Contagious Diseases Acts— 
Death of Professor my ey Sanitary Condition of Oxford—Trichina 
Disease in England—The Cl'nical Society—Guy’s Hospital. 

ScoTLanD.—Dispensary for Skin Diseases and the New Western Infirmary 
at Glasgow—Medical Bursaries at the Aberdeen University—The Interses- 
sional Period in Edinburgh—The Curatorial Court of the University of 
Edinburgh. 

IrELAND.—Medicinal application of Whisky—Superannuation of Dr. 
Bradshaw. 

VACCINATION AND SMALL-POX, 

AssociaTION INTELLIGENCE.—Committee of Council : Notice of Meeting : 
Branch Meetings to bs held. 

Reports OF Societies. CORRESPONDENCE. Poor-LAw MEDICAL SER- 
MEDICO-PARLIAMENTARY. UNIVERSITY INTELLIGENCE. MgpICcAL 

EWS. 


THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. 


By Sir SAMUEL W. BAKER, F.R.G.S. 


THE ALBERT N’YANZA GREAT BASIN of the 


NILE. and Exploration of the Nile Sources. New and Cheaper Edi- 
tion, with Portraits, Maps, and Illustrations. 2 Vols. crown 8vo, 16s. 
Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. 


THE NILE TRIBUTARIES of ABYSSINIA, and 
the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions. Fourth and Cheaper Edition in One Vol. crown 8vo, 


By Mr. ALFRED RUSSEL WALLACE. 
THE MALAY ARCHIPELAGO; The Land of 


the Orang-utan and the Bird ot Paradise. A Narrative of Travel, with 
Studies of Man and Nature. 2 Vols. crown 8vo, with 9 Maps and 50 
Illustrations. Second Edition, 24s. 


Second Edition, with corrections and additions. This day 
CONTRIBUTIONS to the THEORY of NATU- 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 64 


“Whatever may be the opinions of readers with regard to this stangely 
fascinating volume, there can be no doubt of its value in explaining ari con- 
necting a variety of facts in Natural History, which are too generally regarded 
as inexplicable anomalies.” —Zxaminer. 


A NARRATIVE OF TRAVELS ON THE ANA- 
ZON AND RIO NEGRO, with an Account of the Native Tribesand 
Observations on the Climate, Geology, and Natural History of the 
Amazon Valley. With Map and Illustrations. 8vo, 12s. 


By the Rev. HUGH MACMILLAN. 
HOLIDAYS on HIGH LANDS; or, Rimbles and 


Incidents in Search of Alpine Plants. Extra fcap. 8vo, 6. 


BIBLE TEACHINGSin NATURE, Frith Edition, 


extra fcap. 8vo, 6s. 


FOOT-NOTES from the PAGE of NATUFE. Fcap. 


8vo, with Illustrations, 5s. 


THE TRUE VINE; or, The Analogts of Our 
Lord’s Allegory. Globe 8vo, 6s. L¥ st published. 


SIR C. W. DILKE’S “GREATER BRI- 


TAIN.” A Record of Travel in English-speaking Cwntries durin 
1366-67. With Illustrations. Fifth and c eager Crewa 8vo, 


THE BRITISH EXPEDITION IN ABYS- 


SINIA. Compiled from Authentic Documents. By Captain H. M. 
late Assistant-Military Secretary to Lord Magdala. 
OS. 


OBSERVATIONS on the GEOLOGY and 
ZOOLOGY of ABYSSINIA, made during the Progress of the British 
Expedition to that Country in 1867-68. By W. T. BLAnrorp, late Geolo- 


Expedition. 8vo, with Coloured Illustrations and Geological 


A PERSONAL NARRATIVE of a YEAR’S 
and EASTERN ARABIA in 

-3. By W. Girrorp i iti i 
Fifth and Cheaper Edition, with 


THE POPULATION of an OLD PEAR 
TREE ; or, Stories of Insect Life. From the French of E. Van Bruys- 


SEL. Edited by the Author of “ i ” i 
Becker, The Heir of Redclyffe.” Crown 8vo, with 


SCENERY OF SCOTLAND, Viewed in 
vonnection with its Physical Geology. By A 
With Illustrations and a N ew Geolsgical 


“Few things could be more delightf i 
Geikie’s book fa the 


MACMILLAN & CO., LONDON. 


MACMILLAN & CO.’S NEW BOOKS. 


= 
TALES OF OLD JAPAN. By A. B. 
MITFORD, Seoond Secretary to the British Legation in Japan. With 
upwards of 30 full-page Illustrations, Drawn and Cut on Wood by Japanese 
Artists. Two vols., crown 8vo, handsomely bound, 21s. [This day. 

** These very original volumes have all the value their author claims for 
them and more. They give us ina pleasant way a vivid insight into the 
virtues and eccentricities of a doomed civilisation. They present us with 
pictures of Japanese life and manners not worked out in the monotony of 
minute detail, but dashed in with bold, telling touches...... They will 
always be interesting as memorials of a most exceptional society ; while re- 
garded simply as tales, they are sparkling, sensational, and dramatic ; and 
the originality of their ideas and the quaintness of their language give 
them are extremely interest- 
ing, and for the curious in such matters have a special an i r 
—Pail Mall Gazette. 


New and Cheaper Edition, now ready. 
PROFESSOR HUXLEY’S LAY SER- 


JONTENTS :—On Improving Natural Knowledge ; Emancipation—Bl 
and White; A Liberal Education ; Scientific Education ; 
Zoology: Physical Basis of Life; Scientific Aspects of Positivism; Ona 
Piece of Chalk ; the Origin of Species, &c., &c. Crown 8vo, 7s. 6d. 


ESSAYS SELECTED FROM PRO. 
FESSOR HUXLEY'S “Lay Sermons, Addresses. and Reviews.” Crown 


DYNAMICS of NERVE and MUSCLE. 
By C. B. RADCLIFFE, M.D., F R.C.P., Physici he Westmi 
Hospital, Bs. 6d. ysician to the estminster 


AT LAST: or, A CHRISTMAS in the 
WEST INDIES. By the Rev. Canon KincGstey, With Numerous 
Iilustrations. (ln the Press. 


THE ANALYTICAL THEORY of the 
CONDUCTION of HEAT. By R. KALLEY MILLER, M.A., Fellow 
of St Peter’s College, Cambridge. [ln the Press. 


ON THE GENESIS OF SPECIES. By 
= GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown 
VO, OS. 

‘* Mr. Mivart has succeeded in producing a work which will clear the ideas 
of biologists and theologians, and which treats the most delicate questions in 
a manner which throws light upon most of them, and clears away the barriers 
of intolerance on each side.” —British Medical Fournal. 


THE BEGINNINGS OF LIFE: In- 
cluding an account of the present State of the ‘‘Spontaneous Generation’ 
Controversy. By H. CHARLTON BASTIAN, M.D., F.R.S., Professor 
of Pathological Anatomy in University College, London.  [/# the Press. 


BODY AND MIND: An Inquiry into 
their Connection and Mutual Influence, specially in reference to Mental Dis- 
orders; being the GULSTONIAN LECTURES for 1870, delivered before 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- 
LEY, M.D., London. Crown 8vo, 5s. 


A TREATISE ON MAGNETISM.— 
Designed for the Use of Students in the University. By G. B. AIRY, As- 
tronomer Royal. Crown 8vo, 9s. 


PROFESSOR SEELEY’S LECTURES 
AND ESSAYS. 8vo, ros. 6d. 

ConrenTs: Roman Imperialism, 3 Lectures—Milton’s Political Opinions 
—Milton’s Poetry—Elementary Principles in Art—Liberal Education in 
Universities—English for SchoolsThe Church as a Teacher of Morality— 
The Teaching of Politics, 


A COMPARATIVE GRAMMAR of the 


TEULONIC LANGUAGES. Being at the same time a Historical Gram- 
mar of the English Language, and comprising Gothic, Anglo-Saxon, Early 
Englsh, Modern English, Icelandic (Old Norse), Danish, Swedish, Old 
HighGerman, Middle High German, Modern German, Old Saxon, Old 
Frisian, and Dutch. By JAMES HELFENSTEIN, Ph.D. vo, 18s. 


MACMILLAN’S SCHOOL CLASS BOOKS. 


LESSONS in ELEMENTARY PHY- 
SICS. By BALFOUR STEWART, LL.D., F.R.S., Professor of Natural 
1h losophy in Owens College, Manchester. 18mo., with Numerous Illustra. 

oas and Coloured Diagram, 4s. 6d. 


MACMILLAN & CO, LONDON, 
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LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 


T. COOKE AND SONS, 


CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 


BUCKINGHAM 


WORKS, YORK. 


Lists of Church, Turret, and other Clocks, made and erected, and Bells supplied and bung by T. COOKE and SONS Also Illustrated Cata'ogues of 


thes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 


NEW WORK BY MR. E. B. TYLOR. 
Now Ready, 2 vols , 8vo, 24s. 


PRIMITIVE CULTURE: Researches 


By E. Bb. TYLOR, Author of “ Mexico and the Mexicans. 


By the same Author, Second Edition, 8vo, 12s. 
RESEARCHES INTO THE EARLY 
HISTORY OF MANKIND, and the Development of Civilisation. 
JOHN MURRAY, Albemarle Street. 


OVERLAND FROM CHINA TO INDIA, 
Next Week, with Map and Illustrations, 8vo, 
TRAVELS OF A PIONEER OF COM- 
MEKCE in PIGTAIL and PETTICOATS, or an Overland Journey from 


China towards India. By T. T. Cooper, late Agent for the Chamber of 
Commerce at Calcutta. 


* JOHN MURRAY, Albemarle Street. 


SUB-TROPICAL GARDENING. 
Just Ready, with Illustrations, smali 8vo, 


THE SUB-TROPICAL GARDEN; or, 
Beauty of Form in the Flower Garden, with Iilustrations of all ths ‘finer 
Plants used for this purpose. By W. ROBINSON, I.L.S., Autfor of 
Alp'ne Flowers,” The Wild Garden,” &c., &c. 


JOHN MURRAY, Albemarle Street. 


CHLORALUM WOOL. 
Tue New 
STYPTIC AND ANTISEPTIC 
SURGICAL DRESSING. 


*,* In Pound and Half pound Packages, at 6s. per Ib. Also now ready in 
Shilling Packets. 


CHLORALUM WADDING, in Sheets one yard in width by one and-a- 
half yards in length ; Each Sheet enveloped in a separate parcel, 


The LONDON COTTON MILLS (Limited) have made arra~gements 
with The CHLORALUM COMPANY for the Sole Manufacture in the 
United Kingdom of Cotton Wool and Wadding containing a definite per- 
centage of Chloride of Aluminium _Chloralum Wool and Wadding wi be 
found very va'uable for many medical and general sanitary purposes, It 
may be described as an absorbent and astringent antiseptic and disinfectant, 
for use in the Treatment of Wounds, Foul Ulcers, Bed-sores, Fetid Cancers, 
a of all kinds, and to neutralise Fever Poison in Beds or in the Sick 

amber. 


Chloralum—the hydrated chloride of aluminium—is an astringent antiseptic, 
as well as a powerful deodoriser and disinfectant. Of late years surgeons 
have recognised the great advantage of the antiseptic treatment of wcunds, 
and various preparations have been suggested for the exclusion of atmosphe- 
ric germs from injured surfaces. The treatment of Cotton Wool with Chlg- 
ralum yields a light and soft preparation, which acts partly as an air filter, 
as cotton wool has been shown to act by Professor Tyndall, and partly in 
virtue of its direct antiseptic properties. In recent blceding wounds, a small 
quantity of Chloralum Wool arrests the haemorrhage ; in suppurating wounds 
it checks suppuration ; in gangrenous sores it purifies and deodorises. It is 
of very general et mp in surgery, and may be employed for the puri- 
fication of atmospheric currents in hospitals and the sick-room. 


MANUFACTURED SoLgLy By 
THE LONDON COTTON MILLS (LIMITED), 
Spa Road, Bermondsey. 
Sold also Wholesa’e by the CHLoratuM Company, No. 1, Great Winchester 


Street Buildings, London, E.C. And by all Drug Houses and Druggists’ 
Sundrymen, and Retail by all Chemists. 


into the Development of Mythology, Philosophy, Religion, Art, and Custom. | 


MR. MURRAY'S GHOICE EDITIONS. 


A series of Poptlar and Established Works, in convenient sized volumes, 
printed in clear ype, on good paper, small 8vo, 2s, 6d. and 3s. 6d. each, 


The following are now ready :— 


ABERCROMBIE (DR.) ON THE IN- 
— UAL POWERS and the INVESTIGATION of TRUTH. 
38. 6d. 


ABERCROMBIE (DR.) ON THE PHI- 
LOSOPIY of the MORAL FEELINGS. 2s. 6d. 


BYRON’S (LORD) POETICAL WORKS. 
2s. 6d. 


COLERIDGE’S (SAMUEL TAYLOR) 


SPELIMENS of TABLE-TALK, 3s. 672. 


DAVY’S (SIR HUMPHRY) CONSOLA- 
TIONS in TRAVEL ; or, The Last Days of a Philosopher. 35. 6d. 


DAVY’S (SIR HUMPHRY) SALMONIA; 


or, Days of Flyfishing. 3s 6d. 


GIFFARD’S (EDWARD) DEEDS OF 


NAVAL DARNG: or, Anecdotes of the British Navy. 3s. 6d. 
HALLAM’S (ARTHUR) REMAINS, in 


Prose and Vers. 3s. 6d. 


HEB:R’S (BISHOP) POETICAL 
WORKS. 35.54. 


JAMEY’S (REV. THOS.) FABLES OF 
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